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Nile Reservoir Works, Assiut—Upstream Side of Piers, Looking West. 
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Assouan Dam— Water Rushing Through Central Sluices, 
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Work at the West Bank, Assiut. 
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Centrifugal Pumps at the Foundation Excavations. Composite Metal and Masonry Construction, Assouan, 
CONSTRUCTION OF THE GREAT NILE RESERVOIR.—([See page 279.) 
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NEW YORK, SATURDAY, MAY 4, 1901 


THE NORTH RIVER BRIDGE BILL 
rhe storm of opposition, which has been aroused in 
New York by the passage of the North River bridg: 
jill by the New York Legislature is directed not 
ainst the bridge itself, nor even against the proposed 


elevated structure from Fifty-ninth Street to the Bat 





for the erection of the bridge has come to b« 
regarded aa a necessity, and the extension of the bridge 
tracks along the Hudson River waterfront is admitted 
necessary concomitant of the bridge itself 
the present violent opposition is based upon the fact 

t it riving to a private corporation the right to 

lid an elevated structure along five miles of the city 
waterfront, on the payment of a merely nominal con 
sideration, the Legislature is practically handing ove: 
to private individuals property which, in the estimat 
of ex-Mayor Hewitt and the present Comptroller of the 
city, may easily prove to be worth from sixty to a hun 
dred miliion dollars 

The North River Bridge should be built, and if pri 
vate capital wishes to undertake such a_ giganti 
scheme, it should be encouraged by all proper legis! 
tive assistance ro render the bridge effective 


tracks should certainly extend south from Fifty-nintt 


Street throughout the full length of the city water 
front But that any private corporation should b 
allowed to secure uch a practical monopoly of ocean 


and river traffic as would result from the carrying out 
of the present biil, | not to be thought of for a mo 
, 


ment The present city government, the leading com 


mercial bodies of the cit ind the mo prominent of 


its present and past officials, are unanimous in condem 


ation of th xtraordinary audacity displayed in the 
present bill {rt a franchise for the construction of the 
West Street line is to be granted, it should only be 
done subject to such conditions as are suggested by 


ex Mayor Hewitt, name a rental equal to the interest 

h a contribution to the sinking fund for the re 
purchase of the property within fifty years, and with 
the power of resumption by the city at any time dur 
ing that period by paying the amount actually spent 


on the work plus a reasonable percentage We are 


inclined to think, however, that in view of its enormous 
and ever-appreciating value, a railway of this kind 
giving accees to all the dock would develop such a 


vast earning canacity that the city could not do better 
than undertake the construction and ownership itself 
The company that owned the combined bridge and ap 
proach would absolutely control the shipping situa 
tion in New York, and there would always be the 
temptation to operate the system on the vicious prin 
ciple of charging up to the limit of what the traffi 
would bear, thereby sacrificing the interests of the city 
is a shipping point to those of the shareholders of the 
company 

From an engineering point of view the scheme is en 
tirely feasibl Looked at from the standpoint of opera 
tion, moreover, there is everything to be said in its 
favor. The proposed bridge will have a capacity of 
six or eight main-line railroad tracks, and it will 
doubtless be capable of accommodating all the traffic 
from the West which now finds a terminus in Jersey 
City. Freight could be carried from any western ship- 
ping point, direct across the Hudson River, down the 
West Street elevated structure, and switched off, if 
need be, on to the steamer pier a’. which it was to be 
unloaded—an ideal traffic arrangement, and one to 
which New York city is bound ultimately to come, 
if it is to maintain its position as the chief shipping 
point on the Atlantic coast 

It is sincerely to be hoped that after Governor Odell 
has heard the committees from New York which are op- 
posed to the biil and has looked at all the bearings of 
this momentous question, he will veto the measure and 
leave it for the bridge company and the city authori 
ties to make an equitable arrangement which will be 
mutually prefitable. 
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RE-ROLLING OLD STEEL RAILS 
there has been developed 


During the past five years 

method of utilizing old steel rails which bids fair 
to become an important factor in the steel industry 
When steel rails were first introduced, the question 
irose a o what disposition could be made of them 
when they had been so far worn out as to be unfit 
for further service, and it was not until the introduc 
tion of open-hearth furnaces that it became possible 
to cut up the old rails and remelt them with pig iron 
and scrap from the stockyard 

About ten years ago Mr. W. E. McKenna, one of the 
officials of the Chicago, Milwaukee and St. Paul Rail 
road, turned his attention to the problem of utilizing 
these worn-down and defaced rails by re-rolling them 
to a size somewhat smaller than the original] section 
After considerable experimental work, the first of 
which was done in 1895, it war determined in 1897 to 
erect a plant for the special purpose of re-rolling old 
rails. The first plant was erected at Joliet. Ill, and 
in 1898 a second plant was built at Kansas City, Mo 


it time é 1 thousand mile r track 


At the prese 


have been relaid with rail that have eel pe ed 
through the re-rolling mil 1 total of nearly one 
hundred thousand tons having been thus treated by 
the new system 

rhe wear upon the rails is, of course, chiefly on the 
top and inside of the head of the rai In the process 
of re-rolling, the rail ire very slightly reduced in 
the webs and flanges, while the contour of the head 


is restored to a symmetrical, though somewhat smaller 


ection Briefly stat the pro consists in first 
passing the rail beneath a set of grinders, which take 
off the slivers and rough edge from the head, then 


heating them in a special furnace to a temperature 


of 1,700 degrees, and rolling them down to the desired 
section, the rails passing out of the finishing rolls at 
i temperature of 1,480 degree The rails are then 


sawed to proper length, straightened, and the holes 
lrilled for the angle bars 
he thorough working over of the metal at such 
comparatively low temperature serves to improve 
its quality, not chemically, of course, but by virtue 
of the density and toughness which result from a thor 
ough working over of steel and iron The reduction 


of the section of the rail produces a corresponding 


elongation, a 30-foot rail being increased by 1 to 2 
feet in length for a reduction of cross section of 
per cent The value of thi system is obviou 
ticularly l iew of he fact hat tl ) 

oftener a rail is re-rolled the better its quality Since 
many of the great railroad systems use as many s 


three or four different weights of rail, according to 
the character of the traffic in different localitic it is 
evident that re-rolling will result in considerable econ 
omy, worn rails of a section being simply sent to the 
mills and rolled down to a section suitable to other 
divisions of the road 
- —P 0 - 
NITRO-CELLULOSE VS, NITRO-GLYCERINE SMOKELESS 
POW DERS. 

The facts brought out in an article by Lieut. A. 7T 
Dawson, late of the Royal Navy, in a paper read before 
the English Society of Arts regarding the behavior of 
the British smokeless powder, cordite, are a decided 
indorsement of the. wisdom of the Naval Ordnance 
Bureau in directing its attention to the development 


all-gun-cotton, smokeless 


of pure nitro-cellulose Oo 
powder Nitro-glycerine, on account of its great ex 
plosive energy, is an attractive ingredient in the manu 


facture of smokeless powder; but it has the great d 


fect that the temperature of explosion is abnormally 
high and that the erosion of the interior surface of 
the gun is proportionately increased The South Afri 
can campaign has afforded an excellent opportunity 
to judge of the amount of this deterioration, and it isa 
fact that,.many field pieces in the Transvaal have been 
returned badly eroded, and that several of the 4.7-inch 
guns supplied from the navy were in constant need of 
replacing, the wear and tear of service having com 
pletel yiled the oot qualitic Variations of 
400 yards in the range have been experienced with gun 
that had been some time in service and were badly 
eroded. 

These results may be compared with those men 
tioned -in the last report of Rear-Admiral O'Neil, in 
which it is stated that tests carried out by the Bureau 
of Ordnance with the navy nitro-cellulose powder 
prove that there is practically no erosion whatever, a 
t-inch rapid-fire gun at the Indian Head Proving 
Ground having been fired 661 times, and a 5-inch gun 
636 times, without causing ary wear that could be 
detected by micrometer measurement. 

Some of the nitro-cellulose powders used on the 
Continent have given ballistic results which entirely 
disprove the off repeated assertion that, weight for 
weight, cordite possesses much greater power than 
any nitro-cellulose compound. In a recent trial of a 
45-caliber 6-inch gun, a charge of 28.6 pounds of cordite 
gave a velocity of 2,873 foot-seconds, while 36 pounds 
of Rottweil nitro-cellulose powder gave 2,910 foot- 
seconds. The corresponding energy for 2,910 foot-sec- 
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onds is 5,872 foot-tons, whereas the velocity develope:| 
by the same gun in service, using cordite, is only 2,534 
foot-second equivalent to 4,438 foot-tons, or 32 pe! 
cent less energy \ further advantage of high velocity 
is the increased danger space, which in a 6-inch gun 
with 3,000 foot-seconds i 165 yards as against 226 
yards in the case of the service 6-inch guns using 
cordite 
> + e+ a - 
THE SMITHSONIAN REPORT. 

Dr. S. P. Langley’s report of the Smithsonian Insti 
tution for the year ending December 30, 1900, deals 
with the Institution proper, the United States National 
Museum, the Bureau of American Ethnology, the In 
ternational Exchanges, the National Zoological Park 
and the Astrophysical Observatory The total perma 
nent fund now amounts to $912,000, and is deposited in 
the Treasury of the United States and bears interest at 
six per cent per annum, the interest alone being used 
in carrying out the aims of the Institution 

Congress charged the Institution during the fiscal 
year 1900 ith the di rsement of $297,54 f which 
the N oO VM i received the greater part, al 
though the grants of $75,000 to the National Zoological 
Park and $50,000 to the Bureau of American Ethnology 
may be regarded as a very satisfactory disposal of pub 
lic fund Appropriations made by Congress for the 
fiscal year 1901 were $428,540 The Institution has 
continued research work in various fields of science, 
including experiments in the solution of the problem 
of mechanical flight, and, through its Astrophysical 
Observator investigation on the solar spectrum 
The Institution has made some interesting experi- 
ments during the year on “radio-active substances.” 
The different branches of research now progressing 
under grants from the Hodgkins fund are making sat 
isfactory advance The income of the Hodgkins fund 
is devoted to investigations of the properties of at 
mospheric air. In accordance with the urgent desire 
of many of the leading biologists of the country a con 
tract for a table in the Naples Zoological Station for 
a third term was entered into, and the appointments 
to the seats were at once approved While it has 
never been possible for the Institution to devote a 
large amount of its income to carrying on explora 
tions, it has, nevertheless, been able to promote such 
work in various ways, particularly in connection with 
the bureaus of the Institution and in co-operation 


with the executive departments of the government 


rl e eX tior ha 1 very wide range, and are 
prod f great increase in the knowl 
of natural history of the region visited, and of the 


ethnological conditions « During the 


f the people 
past year the Institution has thus been more or less di 


rectly concerned in explorations in various parts of the 


world, from the Arctic regions as far south as Pata 
gonia, and in the distant possessions in the Philip 


pines, as well as in South Africa 


Through the publications of the Institution and its 
bureaus much is done each year in carrying out its 
fundamental object, which is the “diffusing of know] 
edge.”” Works covering practically every branch of 
the human industries have been distributed throughout 
the world to librarians and institutions where they 
may best be available to scholars and to the reading 
public The number of volumes, parts of volumes 
pamphlets and charts given to the library has aggre 


gated 25,701, and now only completed volumes ar 
entered in the accession book The secretary notes 
with regret the failure of Congress to make an appro 
priation to send a representative to the conference on 
the International Catalogue of Scientific Literature 
held in London 

Dr. Langley states that he is fitting vp in the 


southern tower of the Smithsonian building a small 


room which is te be called the Children’s Room.’ 
The little group of specimens which it contains is 
meant to stimulate interest and imagination rather 
than to ostensibly instruct Latin is banished from 
its labels, and the classification is not that of science 
but that which is most intelligible to the untrained 
minds rt room will, without doubt, prove very 
attractive to children and will probably be taken as 
a model the same as is the Children’s Museum of the 
Brooklyn Institute, which we have illustrated 

The correspondence of the Institution embraces let 
ters having reference not only to the scope and work 
of the Institution, but also relating to the bureaus 
placed by Congress under its direction A part of 
$200,000 appropriated for a government exhibit at the 
Pan-American Exposition has been apportioned to the 
Smitusonian Institution and its bureaus. The collec 
tion will chiefly consist of specimens illustrative of its 
scientific functions and more especially of the National 
Museum and Bureau of Ethnology. 

Robert Ridgway, Curator of Ornithology in the 
National Museum, published, a number of years ago 
tor the use of the naturalist, a handbook on color, 
and he requested a grant from the Institution for a 
new edition. It appeared to the secretary that a work 
upon a more extended seale and a somewhat different 
plan would be of value, primarily to the naturalist, 
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but also in every department of science, to artists and 


mn many branches of industry 4 committee has been 


appointed to consider the subject, as the work prom 


ises to be of considerable magnitude, and the results 


will be looked for with interest. 


The Secretary calls attention to the necessity for an 


increase in the National Museum buildings, which are 


entirely inadequate. The field of the work of the corps 


of the Bureau of American Ethnology extended into 


Maine, New York, Minnesota, Wisconsin, Indian Ter 
ritory, Oklahoma, California, Arizona, New Mexico, 
Cuba, Ontario and Nova Scotia, while especial work 
was done in other districts The explorations and 


researches continue to yield valuable results in the 
form of contributions to the science of ethnology, while 
the collections made in connection with the wor’ form 
an important tributary to the National Museum. Some 


practical importance attaches to the recent work of 


the bureau in connection with aboriginal agriculture 


and crop plants The investigation of the wild-rice 


industry of the north lake region especially brings 


out a neglected phase of aboriginal industry and at 
the same time directs attention to a promising natural 
resource, 


The 
publications between this country and the learned of 


free interchange of government and scientific 


other lands has grown to be one of the most important 
functions of the Smithsonian Institution. Great num 


bers of books are annually transported abroad and 


great quantities are received in exchange each year, 
handled 113,563 


109,991 The exchanges are in no 


the quantity aggregating packages, 


weighing pounds 
sense of a commercial nature, for no publications for 
sale are allowed transmission. It is interesting to 

were 
of the 


documents 


note that the expenses of the exchange service 


for thirty years made entirely from the income 


Smithsonian Institution, but when public 


began to form so large a part of the transmissions 


as to become an unbearable strain on its resource 
Congress began to make appropriations for the work. 
The National Zoological 


made interesting by the 


being constantly 
new 


Park is 
more introduction of 


specimens. The extremely limited appropriations al- 
made it almost impossible to 


f procuring a large 


lowed by Congress have 


programme ¢ 


carry out the origina 


collection of specimens of our native animals. The 
Astrophysical Observatory possesses a considerable 
quantity of apparatus which was employed in the 


Oo rvations on the solar eclipse of May 28, 1900, and 


take | i h publishing in a ibsequent 


number of our Suprr_tement full particulars of the 


work of observing the eclipse 


On the whole the Smithsonian Institution seems to 


ye admirably administered with a view to carrying out 


the wishes of the original founder 

- 2--e-2s — 

THE BALDWIN-ZIEGLER EXPEDITION TO FRANZ 
JOSEF LAND 

coming summer an expedition is to be 

Land It will be known as the 


During the 
sent to Franz Josef 
Baldwin-Ziegler Expedition, and will be under the di 
rect command of Mr. Evelyn B. Baldwin, formerly of 
the United States Weather Bureau. It is understood 
that the cost of the undertaking will be borne by Mr. 
Wiiliam Ziegler, a wealthy and public-spirited resi 
dent of New York city The principal objects of the 
expedition are to ( 


make magnetic, meteorological, 


gravity, and astronomical observations, in addition to 
work, for which elabor 


surveying and hydrographic 


ate preparations are being made. It is also intended 


to make extensive collections of the flora and fauna 
of the region, as well as to gather specimens which 
will adequately represent the geographical formations 


The expedition will take two steam whalers and one 


or more steam launches, the latter being designed 
especially for use in shallow waters. 
Franz Josef Land, once believed to be a continent 


known to consist of a group of islands, lies 
Arctic north of Novaia Zemlia. It is i 
latitude than any in the 
Polar Basin. It was discovered 
expedition in 1873. The 
a sledging party for a dis- 
Payer, the commander of 


and now 


in the Ocean 


a higher other known land 


eastern portion of the 


by an Austro-Hungarian 


region was penetrated by 


tance of about 125 miles 


the land party, advanced up Austria Sound as far as 


Cape Fligely (82° 5’ north lat.) from which point 


1,000 feet above the level of the sea—he observed 


mountains far away to the north, beyond the 83d de- 
gree At this point it may be stated that Jackson, 
ited the region later, found that no such land 

as P rmann Land existed To the northwest high 
land rose above the open water. In the vicinity of the 
rs and foxes were plentiful, and seals were 

n large numbers about the edge of the ice 

I nee cf animal life was most propitious for 
the Several eminent authorities regard 


this res " favorable starting-point for fu 
Admiral Sir George Nares, 


went so far as to say that its ex- 


most 
ture journs 
of the Brit 
treme importance as a base 


rthward 


for future operations has 
Albert Markham, in his recent 
work on Sir John Franklin, regards the region as “the 


been proved Admiral 
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objective from which future Arctic exploration should 


be carried out.” Admiral Sir Erasmus Ommaney 
declared that “as all other points afford no hopes 
of penetration to the northward, we must now accept 
Franz Josef Land as the base for future operations;” 
and Sir Allen 
must be regarded as “the only land extending far to 
the north by which such journeys can be made.” 
Expedition 
visited this land in 1894 and remained there for three 
While their object does not seem to have been 
to actually reach the North Pole, the hope was in- 
dulged that a thoroughly scientific exploration of Franz 
Josef Land might be made and that they might reach 
a point so far north as to afford facilities for a nearer 
approach to the North Pole than had hitherto been ac 
complished 

With the aid of his co-travelers Mr. Jackson found 
Franz Josef Land to consist of numerous islands in- 
stead of a continent, as had been previously believed. 
The idea of gaining a very high latitude was therefore 
abandoned, their special efforts being then devoted to 
a thorough examination of the group. Magnetic, 
meteorological and other observations were taken con 
stantly and collections made in. almost every branch 
Winter quarters were established 


Young in like terms considers that it 


The now celebrated Jackson-Harmsworth 


years. 


of natural history 
on Northbrook Island to the southwest of the group. 
Walruses, bears and seals were found in abundance. 
their 
but being frozen in, 


During the three years of stay at the island 
the “Windward” 
compelled to remain a year 
in July, 1896 A month 
Lieut. F. H. Johansen, who wintered in Franz Josef 
Land about 100 miles Jackson, arrived at the 
island in their kyaks, and a cordial welcome was given 
them. In the following summer the “Windward” again 


paid a visit was 
It returned with supplies 
previous Dr. Nansen and 


from 





MR. EDWARD B. MOORE, 
Assistant Commissioner of Patents. 


visited Franz Josef Land, and on this occasion Jackson 
and his party returned home. 
The which they 


fossils, silicified wood, 


made included rocks, 
including phwnogams, 
cryptogams, and lichens; eggs of snow bunting, eider 
duck, gull, kittiwake gull, gull, 
Richardson's skua, Briinnich’s guillemot, black guille- 
mot and little auk; and birds, including the snow bunt- 
ing, Lapland bunting, lark, common swallow, 
snowy owl, jerfalcon, goose, eider duck, turn- 


collections 
plants, 


glaucous ivory 


shore 
Brent 
stone, Bonaparte’s sandpiper, sanderling, Arctic tern, 
Ross’ gull, glaucous gull, ivory gull, kittiwake, Rich- 
pomatorhine skua, Mandt's guillemot, 
little auk, Briinnich’s guillemot, red-throated diver, and 
No traces of previous human occupation 


ardson’s skua, 


fulmar petrel. 
were found by the explor 


Shortly before sailing from England in 1894 Mr. 
Jackson read a very interesting paper before the Royal 
Geographical Society of London, in which he summed 
up the advantages of the region for exploring purposes 
under these four principal heads 

“I. The accessibility of Franz Josef Land late in the 
summer when approached along the meridian of 45° 
E., or some meridian between that of 45° and 50° E. 
This accessibility has been proved, in my opinion, by 
the voyages of Mr. Leigh Smith and the little Dutch 
ship ‘Wilhem Barents.’ 

“II. The northward extension of Franz Josef Land 
to a latitude as high as 82.5° at Cape Fligely, and some 
twenty or so miles further if we accept Payer’s view 
that Cape Sherard Osborne is continuous with that por- 
tion of the country he called Prince Rodolf’s Land. 
The long stretch of terra firma forms a safe route for 
advance or retreat, and provides all we need in the way 
of sites for our depots and cairns. 

“IIL. The still further extension to the north of what, 
perhaps, I should call the Franz Josef Land 
Standing on Cape Fligely, Payer saw, sixty or seventy 
miles to the north, the high outlines of an ice-covered 


group. 
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land of apparently large extent. This he called Peter 
mann Land, and this land lies undoubtedly in a lati 
tude as far north as any yet reached. There is abso- 
lutely nothing known of it beyond this, but it is a rea 
sonable hypothesis to maintain that a land of such 
elevation would probab'y reach at least to the eighty 
fourth degree north latitude, and who knows how much 
further? 

“It is this land we shall try to reach after wo hav: 
safely landed, and in the early days of the following 
spring marched over the ice of Austria Sound, a gull 
which penetrates the country to Cape Fligely; or if 
this be not so favorable to us as it proved to Payer, 
along the shores that reach down to the Sound. 

“IV. The fourth consideration is provided by the 
observations of Payer, confirmed by the winter ex- 
perience of Mr. Leigh Smith. And this consideration 
is a strong one-—the great abundance of animal life 
on the southern shores of Franz Josef Land during the 
winter as well as in the summer.” 

Although the results of exploring expeditions have 
always been hazardous subjects of speculation, it is 
confidently expected that the enterprir+ of the present 
year will be at least as successful as any that have yet 
been made in that region, while it is natural to hope 
that our American effort will eclipse all others in 
brilliancy of exploit and results of practical usefulness, 
and perhaps even pave a definite pathway to that long 
sought goal of explorers—the North Pole. 

> +8 + 
THE NEW ASSISTANT COMMISSIONER OF PATENTS. 

The new Assistant Commissioner of Patents, vice 
Walter H. Chamberlain, resigned, is Mr. Edward Bb. 
Moore, late Principal Examiner of the Thirty-fifth 
Division of the Patent Office. Mr. Moore was born at 
Grand Rapids, Mich., and he entered the Patent Office 
some fifteen years ago and at once set himself reso 
lutely to the, task of fitting himself for promotion. 
Eleven years later he was appointed to the position 
of Principal Examiner and later made a Chief Exam 
iner of the office. Mr. Moore was chosen to repre 
sent the Patent Office at the recent Paris Exposition 
The Office made no formal exhibit on that occasion, 
but many interesting models were loaned for exhibi 
tion purposes. Mr. Moore has had under his super 
vision the examination of all cases relating to edu 
baggage, adver 

pressure regu 
buckles, button: 
wide range of subject 


accouterments, 
fluid 


vessels, 


appliances, 
bundle 


cational 
tising devices, 
packing and 


carriers, 
lators, storing 
and clasps, constituting a very 
and involving extended technical knowledge upon his 
part. 

Mr. Moore is noted for the justice of his decisions, 
by which the interests of the inventor and those of 
the public are equally safeguarded. In his new office 
Mr. Moore will bave an excellent opportunity of again 
demonstrating his fitness as to the general and tech 
nical requirements which are imperatively demanded 
for the effective performance of the difficult and re- 
which upon the Assistant 
"atenta. 


sponsible duties devoive 
Commissioner of 
— a + Oo 

OPENING OF THE PAN-AMERICAN EXPOSITION. 
The gates of the Pan-American Exposition were 
closed on April 21, and every évailable man was put 
to work in order to offset the damaging effects of the 
severe snowstorm which visited Buffalo. The damage 
to the buildings is very slight, but the delay in the 
work and the building of roadways is a 
was intended to have this por- 


landscape 
great hinderance. It 
tion of the work so complete that it would be 
to have the Fair practicallly complete on the opening 


possible 


day. The storm, however, was so severe that the 
managers decided to postpone the formal opening 
until Dedication Day on May 20 It is not intended 


to postpone the actual opening, but there wiil be no 
ceremonies until May 20. As the Fair will be very 
complete at that time and the weather will probably 
be better, the The 
first two weeks of every fair that has ever been held 
have seen incompleted buildings and empty exhibition 
spaces. 


change seems to be a wise one 


— - oe —-— 

According to German press reports, the project in- 
volving the construction of an electric railway between 
Rome and Naples, which was agitated some time ago 
Two Nea- 


but afterward abandoned, has been revived. 
politan engineers, it is stated, have prepared new plans 
for the road, which have been submitted to the min- 
istry of public works. The contemplated railway will 
run along the shore via Cancello, Mondragone, Min- 
turno, Formia, Fondi, Terracina, and Cisterna to Rome, 
with a branch line, by way of Marano and Guigliano, 
to Capodimonti, the summer residence of the King. It 
will be double-tracked, with a total length of 135 miles 
_ —><+ © + a 
A Swiss engineer named Sutter nearly lost his life 
while conducting some experiments with his airship 
at Arbon, near Lake Constance. His airship is similar 
to that of Count Zeppelin. The machine rose to a 
height of 150 feet, and then became unmanageable and 
fell. 
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A PERPETUAL MOTION CLOCK 
At the Paris Exposition there was exhibited a clock 
which ran for two months without having to be wound 
up, therefore the makers were somewhat justified in 
calling it a “perpetual motion clock The inventor 


obtained his result by combining a system of jointed 


levers or armatures with permanent magnets in order 
to permit the wheel to revolve indefinitely around its 
axis to coil a spring The principle is based upon 


the fact that poles of the same name repel, while 


those of opposite names attract [wo series of mov 
able levers are placed upon the faces of the rim of a 
large wheel The two arms of such levers form be 
tween them an angle of forty-five degrees; the shorter 


one is provided at its extremity with a weight which 
acts as a counterpois¢ The counterpoise most dis 
tant from the center has a preponderating action 
upon the side of the wheel It makes four revolu 
tions a minute, and actuates a regulating flywheel 
through the medium of an endless chain The frame 


of the apparatu i onstructed of magnetized stee! 
it supports the axle of the wheel and is irmounted 
by a roller that constitutes a pole When in its mo 
tion the wheel brings the short arm of one of the 


levers opposite the roller, the phenomenon of repulsion 
is produced We are indebted to La Vie Scientifique 
for our engraving 
ee 

LAUNCH OF THE WHITE STAR LINER “CELTIC.” 

The launch at Belfast of the huge liner “Celtic 
marks another great step of the rapid growth in 
size of the modern steamship This truly giganti 
vessel is easily the largest steamship ever constructed 
for on her maximum draught of 36 feet 6 inches she 
will displace $7,700 tons, 
which is more than double 
that of the heaviest battk 
ship afloat, and 10,300 tons 
more than that of the 
Great Eastern Che next 
largest steamship is the 
Oceank When they are 
completed, the big freight 
ers under construction at 
New London, Conn., which 
it is claimed will be of 
$3,000 tons maximum dis 
placement, will @qual the 
“Oceank in size 

Ihe Celt is (00 feet 
long, her beam is 75 feet 
and her depth 49 feet 
She measures 20,880 tons 
gross, and 13,650 tons net 
How thes¢ dimensions 
compare with those of 
other well-known liners is 


shown in the tabulated 


statement below Gross 
tonnuge is used in the 
table and the lengths 


given are over all 

As will be observed, she 

a few feet shorter than 
the “Oceanic, with, how 
ever, 7 feet more beam 
She is, as the figures also 
show, the first vessel to 
exceed 20.000 tons rhe 
task of building such a 
vessel was necessarily very 
heavy, and possibly there 
are not half a dozen ship 
building yards in (Great 
Britain which could have 
looked at it 

The shell plates of the 
“Celtic, of which there 
were i392, averaged 30 
feet by 5 feet, were an 
inch and a quarter thick, 
and in some cases weighed 
as much as 4 tons Ma- 
chine riveting was adopted 
wherever possible in the 
keel, double bottom, hull, 
and stringers; 167,095 inch 
and quarter rivets were 
criven in this way. 

There are altogether 
nine decks, and as their 
arrangement in some way 
facilitates the task of de 
seribing the vessel, the 
names may be given. They 
are—lower orlop, orlop 
lower, middle, upper 
bridge, upper bridge, boat, 
and sun decks. With obvi 
ous exceptions they are all 
real plated decks and of 
full length. The greatest 
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care has been taken to secure her against the alter 
nate hogging and sagging stresses she will experience 
She has a flat bar keel riveted onto the skin plating 





A PERPETUAL MOTION CLOCK. 


and through riveted to the angle bars of the vertical 
inner keel. The rigidity is further increased by bilge 
keels which extend for about 250 feet, and for a con 
siderable distance the bilge strake is doubled. The 





tHE “CELTIC” ON THE STOCKS, 





Length, 100 fect; beams, 75 fect; depth, 4 fect; maximum displacement, 37,700 tons; Speed, 16}4 knots. 


THE LAUNCH OF THE “CELTIO," THs LARGEST SHIP EVER CONSTRUCTED, 4 
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sheer strake and the next but one lower are 0 
doubled and the upper deck stringers have been 
treated similarly except at the extreme ends. Strength 
fore and aft is further secured by six longitudinals 
worked intercostally, three on each side of the inner 
keel; with the thwartship vertical divisions these 
make the cellular double bottom, which is bounded by 
margin plates and covered by the inner skip plat 





Vessel. Length. Breadth, Depth Tone, 
Ft. In, Ft. In Ft. In 

Great Eastern ... 601 0 82 8 48 2 18,915 
Britannic 468 0 45 2 337 5.004 
City of Rome,........ 500 0 52 3 37 0 8.44 
MIMBER .. cece rccccscscccces 520 0 500 38 0 6.400 
Etruria : - 520 0 5 38 2 7,718 
Paris sees 0 0 63 2 a9 2 10.500 
Teutonic . . 582 0 57 8 38 2 9,984 
Fiirat Bismarck 520 0 57 6 38 0 8°74 
La Touraine a 540 0 56 0 4 6 9,209 
Campania vt 620 0 65 0 43 0 2,950 
Kaiser Wilhelm der Grosse 64s 0 66 0 43 0 14.349 
Oceanic - 705 6 68 0 49 0 17,274 
Deutechland, ae a 686 0 67 404 15.50 
Celtic 700 O 75 0 49 0 20,850 


ing At the sides the frame brackets are attached 
to the margin plates by double angles, and the floor 
plates have been similarly treated. And to further 
increase the longitudinal stiffness there are two in- 
tercostal keelsons running fore and aft. At the decks, 
too, there is a beam to every frame, so that care 
could, to no greater extent, ensure a stoutly built ship. 
The arrangement for carrying the propellers is ex- 
actly that of the “Oceanic,” and the rudder is of cast 
steel sections bolted together. The engines are of 
Harland & Wolff's quadruple expansion “balanced” 
type, with cylinders of 33, 
. 471%, 68%, and 98 inches 
diameter. The stroke is 
5 feet 3 inches. Steam 
will be supplied at a pres- 
sure of 210 pounds by 
eight double-ended boilers, 
each 15 feet 9 inches by 
19 feet 6 inches. The ves 
sel is not intended to be a 
record-breaker 
There are quarters for, 
altogether, 2,859 passen 
gers and a crew of 335. 
The firstclass accommo- 
dation is on the upper, the 
bridge, the upper bridg:>, 
and the boat decks, and 
corresponds to that of the 
“Cymric.” The number of 
first-class passengers pro- 
vided for is 347. Aft on 
the upper and bridge decks 
there are quarters for 160 
second-class passengers. 
Third-class passengers to 
the number of 2,352 are 
provided for on the upper, 
middle, and lower decks, 


some in staterooms an‘! 
others in open berths. 

The launching arrange 
ments were those which 
worked so successfully in 
the floating of the “Ocean- 
ic,” with the necessary 
difference for the greater 
weight that the chain 
was an eighth-of an-inch 
thicker. The displacement 
of the hull was, it may be 
noted, no less than 13,500 
tons A massive stecl 
casting, containing a hy 
draulic cylinder and ram, 
and a trigger half let in 
to a steel-shod niche in the 
sliding ways, was fixed in 
the standing ways. The 
lower half of the trigger 
was held in position by 
the ram until all was 
clear, and with the rele 
of the pressure the upper 
half dropped flush with the 
ways. As the hull was 
water-borne its progress 
was checked by the drop- 
ping, pair after pair, of 
three pairs of anchors 

oe 

The olicial laboratery at 
Hamburg has discovered 
that the sand which fell 
during the recent snow: 
storm in southwestern Ger- 
many came from the Afri- 
can Sahara. 
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French Wine Production of 1900, 

The wine production of France for the year 1900 is 
721,000,000 gallons, a yield that has only been ex- 
ceeded three times in the past century. The promise 
of a large yield was so great in August that sales 
were made at less than a dollar per barrel for a good 
table wine. Of course, the high-grade wines brought 
large prices. Since early in the seventies up to 1900 
there has been a great demand for American plants 
for grafting upon French vines. In 1881 the total 
area replanted with American vines was 21,262 acres; 
in 1889 it was 471,000 acres, and to-day it is 2,414,495 
acres. The old vineyards which were destroyed by the 
phylloxera have been “reconstituted,” as the French 
say, by graftings from the United States, and it is 
believed that they are now phylloxera-proof. The 
acreage planted in vines in France has been steadily 


increasing during the last twenty years, but there 


’ sons for believing that it has come to a stand- 
organs of the wine growers advise that 





Typewriter, with mechanical attachment, at the receiving station, on which, by the turning of a 
crank, the message is translated from the perforated characters on the tape to the printed 


characters on the page. 


MR. MURRAY OPERATING A RECEIVING STATION PRINTER. 


paid quantity. 
It is probable that the octroi tax will be abolished 
within a few months, and wine will enter the gates 
of all the cities of France duty free. It is hoped that 
this will have the effect of increasing the sale of wine 
and decreasing the consumption of alcoholic liquor. 
If the production of wine remains stationary more 
land will be devoted to the raising of early fruits and 
vegetables. The planting of mulberry trees and the 
raising of the silkworm will receive more attention. 
Wine is now produced more cheaply in California 
than in France, and the efforts to introduce French 
wines into 


attention be now to quality and not 


Japan have not 
effectual 
on account of 
Californian 
competition, 
the 
declaring 


been 


Japanese 
they 
can buy wine 
cheaper in San 
Francisco than 
in France. The 
grape 
of France ex- 
pect an 
lute immunity 
from losses by 


growers 


abso 


hail by the use 
of cannon, and 
anewspaper 
which is the 
organ of the 
hail destroyers 
made 
its appearance 


has just 


Experiments 
have been car 
ried on at Cape 


Town in which 
motors are 
uced for trans 
porting Maxim 
guns rhe n 
was mount 

on a platfo 

and occupier 
the front sea 
of a quadri 


cycle, 


Scientific American. 


THE MURRAY PAGE-PRINTING TELEGRAPH. 

The valuable invention which forms the subject of 
the present article is the work of a young Australian 
journalist; and it takes on particular interest from 
the fact that its author at the time he entered upon 
the investigation which has resulted so successfully 
was absolutely without knowledge of telegraphy. The 
earlier experiments were carried on in 
Sydney, and as soon as Mr. Murray 
had satisfied himself that his system 
was mechanically and operatively prac- 
tical, he left at once for the United 
States for the purpose of securing his 
patents and introducing his system. 
His success has been thorough and 


rapid, for while his many appli- 
cations for foreign patents were 
still pending, he made _ arrange- 
ments with the Postal Telegraph 


Company for the exclusive telegraphic 
rights to his inven- 
tion in the United 
States. 

Among the prob- 
lems connected with 
telegraphy which 
have commanded the 
earnest efforts of in- 
ventors is that of au- 
tomatically printing 
messages in the 
Roman _ characters. 
From time to time 
we have illustrated, 
either in the Scren- 
TIFIC AMERICAN oF 
the SuprpLEMENT, the 
most successful in- 
ventions in this diffi- 
cult but fascinating 
field of investigation. 
The demands. of 
telegraphy are so 
various that it is not 
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is that which is devoted mainly to long-distance teleg- 
raphy, as represented by the vast business of the lead- 
ing telegraph companies, where speed and accuracy 
become of prime importance. It is only within the 


last year or two that efficient machines of this class 
have been perfected. One of these, invented by Donald 
Murray, is in use by the Postal Telegraph Company, 








to be expected that 
any single printing 
telegraph can be pro- 
duced that will an 
swer for every class 
of telegraphic work, 
and all the machines of the kind that are in use, or 
proposed, belong to one or other of three or four 
types. 

The simplest form of printing telegraph is the well- 
known “stock-ticker,” the perfected form of which is 
found in the Burry page-printing telegraph, which 
was illustrated in the Screntiric AMERICAN of March 
23, 1901. These machines, although they might be 
used in long-distance telegraphy, are designed more 
particularly for city use in the disseminating of news 
from a central station to a large number of separate 
private offices. Another class of printing telegraphs 





\t the transmitttng station the blank tape is punched with perforated characters in typewriter punching machine, A; then ran through a modified Wheatrtone transmitter, B. A! 
the recelving station the impulses are controlled by relays, ©, and a vibrator, D. and operate a punching magnet, F’, which reproduces the perforated characters upon @ blank 
tape. This tape is then run through an attachment, H, to a typewriter, G, which latter prints the message in page form io the Roman characters, 


COMPLETE SET OF MURRAY PAGE-PRINTING TELEGRAPH APPARATUS—HIGHEST SPEED 130 WORDS PER MINUTE, 


The typewriter, G, is removed to show the imterlucwing mochanism, H, by which the perfor- 
ated characters on the tape are made to strike the keys of the Roman alphabet on the 
typewriter. 


RECEIVING STATION PRINTER. 


and another, invented by Charles L. Buckingham, is 
being operated by the Western Union Company In 
the same class are Rowland’s and Baudot's multiplex- 
printing systems. Another class of telegraphy, to 
which belong the Delaney, the Squier and Crehore, 
and the Pollak-Virag, has not as yet established itself 
commercially; for with its speed of over a thousand 
words a minute, it is perhaps ahead of its time, since 
there is not sufficient telegraphic business of the kind 
required to keep such systems going at this enor- 
mous rate of speed. 

It is impossible within the space at our disposal 
in the Scien 
rivic AMERICAN 
to give a detail 
ed description 
of Murray's 
most ingenious 
and successful 
telegraph. For 
this the reader 
is referred toa 
paper recently 
presented be- 
fore the Amer- 
ican Institute 
of Electrical 
Engineers, 
which is given 
in full in the 
ScIENTIFIC 
AMERICAN 
Suprctement of 
February 2 and 
February 9 of 
this year. The 
accompanying 
diagrams and 
photographs, 
however, show 
a complete in 
stallation, from 
the keyboard 
perforator at 
the azending 
station to the 
printer at the 
receiving sta 
tion, and the 
subjoined de- 
scription is suf 
ficiently ample 
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to give a comprehensive idea of the principles and 
operation of the stem 

The fundamental feature in the Murray system i 
the use of a perforated tape, which is divided lineally 
into exactly equal spaces of half an inch, each space 
representing a character Each character-space is 
theoretically divided into five ubdivisions, and the 





characters are determined by the number and sequence 
of the perforations in each letter-space The perfor 
ated tape is run through a modified Wheatstone trans 
mitter at the transmitting station, and the impulses, 
thus set up, serve to operate a magnetic perforator at 
the receiving station, which produces a facsimile of 
the tranamitting tape by means of a punching magnet 
whose strokes correspond in frequency with the im 
pulses received The perforated tape produced at the 
receiving station is then run through a printer, whose 


operation is substantially the same as that of a planola 


or automatic plano 

rhe punching machine 1, which in appearance is 
not unlike a typewriter, is so constructed that, as the 
tape ia run through the machine, the striking of each 
key makes the proper combination of perforations in 
each half inch of character space rhe prepared tape 
is ruled off into half-inch spaces and has a central line 
of fine perforations, which serves to engage the feed 
wheels in the puncher and transmitter. There are ten 
small punchers, which are so arranged that five of 


them register on each side of the central line of perfor 
ations just referred to, and it can be easily understood 
that the of the 
desired combination of punchers can 
key 

chara — =s 


by ise of a system interlocking bars 


down 


driven 


be 
at the stroke of each 
In all, 84 different 
tere punched 

As 


bas 


may be 
message 
the 


by 


s00n as a 


been punched by 

it off 
who it 
modified Wheatstone trans 
RB, 
functions of 


operator, is torn 


a boy inserts in a 


mitter, which 


the 


pertorms 
ordin 
rhe 


an 


an 
key 
tape is fed by means of 


ary telegraphi« 


electrical pendulum-motor 
driving a small st wheel 


the 


which engages central 


line of perforations and 


draws the tape through the 
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ends of the combs, the tape being drawn along a half 
or the length of onc character, at each step. At 
the instant when the perforations of the tape coincide 


inch 


with the pointed ends of the bars, the plate is brought 
Only 
whose pointed ends correspond with the unperforated 
the the points projecting 
through the perforations in the tape and the die, and 
Without 


forward those combs are moved longitudinally 


subdivisions of tape, other 


remaining stationary. pursuing the descrip- 








Wi) 


~~ 

















MAy 4, Igol. 


of Meteorite. 
the 
Stanislas Meunier gives an account 


Composition 


In a paper lately read before Académie des 


M 


and 


Sciences, of a 


examination made 
in the 


weighs 


mineralogical 
fell 
meteorite 


chemical upon 
of 


about a 


a meteorite which Lancon, south 
The 
pound and a half, and is of a light ash-gray, contrast 
the black of the surface layer which 


during its the 


at 


France in question 


ing with deep 


formed upon it traject through air 








tion any further, it can be seen at once, by reference Upon the body of the meteorite proper are seen a num 
to the diagrams, that the combinations thus formed ber of approximately parallel black lines which are 
of notches, 39, on the upper edge of the combs with only the outer edges of strata which traverse the 
the vertically oscillating strips, 41, above them, will mass These strata have been formed at an early 
result in the proper key lever from the typewriter period under the influence of local heating and a re 
above dropping into the clear groove thus ‘ormed. The sulting transformation of the rock, and are of the 
moment it does this, a motor-driven can: engages it, same character as the black surface layer recently 
produces a movement of the typewriter lever, and so formed by the heating of the rock due to air fri 
prints the Roman character desired tion. The author finds that the density of the meteor 
Such, in brief, is the system employed by Mr. Mur ite, taken in six portions weighing in all 50 grains, 
ray, and in the long-distance tests which have been is 3.482 at 12 deg. C. He then analyzed it, first taking 
made between Chicago and New York and Boston and out the iron by means of the magnet Of 30.8 grains 
New York a speed of 102 words per minute has been which were finely pulverized in an agate mortar, thx 
realized; and on a line 384 miles long, a speed of 125 magnet took out 2.7 of iron in fine grains which were 
words per minute In the most recent working test quite malleable, this being 8.8 per cent of the whole. 
by the Postal Telegraph Company a speed of 130 words In spite of their abundance in the mass, these grains 
per minute was attained. When the system is running are almost invisible on the breakage surfaces of the 
at this latter speed twelve operators are required, six at meteorite, but they appear very clearly when the sur 
each end; at lower speeds correspondingly fewer opera face is polished; under the microscope their forms 
tors are needed. Although only one perforating machine are clearly seen, and these are quite remarkable. In 
is shown in our photographic view of the apparatus, the present case they are more compact than the 
there are three actually required to produce the granules observed in many other meteorites, and al 
perforated tape fast enough to match the full capacity though ramified in form, they are less abundant in 
filaments and membran 

a . ous parts embracing the 

RECEIVING STATION rock elements. Often they 

present angular profiles in 

; some parts of their con- 

) | tours, which likens them 

to crystals, especially as 

the angles often approach 

\ 0 degrees. These grains 

are found to contain nickel 

in the proportion of 8.2 

per cent Before analyz 

ing the rocky portion, 

some tests were made to 

separate it from the me 

tallic minerals of a non 

magnetic character A 

notable quantity of com 

bined sulphur was found 

~~ in the course of the oper 
SSS ation, for the fine dust, 
when acted upon by hy 

2 drochloric acid, disen 

gaged aconsiderable 

. amount of hydrogen sul 

} } , phide. By a series of re 

VIBRATOR | | r actions, 6.35 per cent of 
. | pyrrhotine was found. In 
yak 0 | the present case this pyr 

it ; * Ss rhotine is in the form of 

} — =—_ 4 very fine grains and is 
A ox 9 a" distributed throughout the 
— LC whole mass. Besides sul 
poate of iron, the rock 

contains small black 

DIAGRAM OF PAGE PRINTING TELEGRAPH APPARATUS. grains which are visible in 
certain parts of it when 


machine As the tape ad TRANSMITTER 
vances, the prickers, 4 and (MODWED WHEAT 
5, which are located in lins 
with the advancing line —_ a 
of perforations in the tape 
paas up through the per 2) = spad 
forations, and by their UNM bp 
vertical oscillation § give — f t 
movement to reciprocatin 20 , 
rods, 6 and 7, which serve Avi — we - 
to engage respectively — on 
with opposite § terminal 
of a ewitcharm, 8 rhe | , 

| 9) 5 
impulses thus set up are — 
franamitted let us say - a 
from Chicago to New York —_— ~- ‘ 
where they repeat in | j 
sequence and frequen 
the combinations of per 
forations in the tape At 
the receiving station there is A main line relay, which 
governs a punching magnet in the perforator, F 
also a governing relay Which maintains unison 
between the main-line impulses as they arrive and the 
corresponding impulses in the local circuit This 
group of relays is indicated in our photograph by let 


ter 
(LD 


received 


The lecal impulses are created by a vibrating 


reed ll, diagram) The impulses 
Yor iN 


is a 


in photograph 
New 


which 


to 


the 


utilized 
of 


as at are perforate 


a blank facsimile used 


in 


tape tape 


transmitting Chicago 
rhe 


and a 


from 
perforator, FF, consists 
rhe 


wheel (35 


of a punching 
fed 
diagram) which 
the shaft 
an controlled 
The ll, 
the local circuit of the spacing magnet 


magnet 
the 
driven 


spacing magnet tape is into ma 


chine by a star is 


as the star 
the 


and 


by a small motor; upon same 


wheel is escapement by spacing 


breaks 
The impulses 


magnet vibrating reed, makes 


are so utilized, electrically, that the tape, as it leaves 
the machine hibits perforations corresponding to 
those sent sut from the Wheatstone transmitter at 
Chieago, The next operation ‘s the important one 
of automatically transferring the perforated char 


acters on the tape to a printing machine, which pro 
duces them in page form in the Roman characters 
This is done by means of a typewriter, G, whose key 
levers are operated by an exceedingly ingenious com 
bination of five transverse locking combs and a 
of vertically-oscillating (41, in diagram; 
H, in photograph). The combs terminate in five point 
ed rods, 40, the ends of the rods registering with five 
perforations in a plate, 38. The tape is caused to travel 
between the perforations In the plate and the pointed 


set 


levers also 


of the system Mr. Murray does not claim that there 
is any great saving of labor, but that there is an enor 
mous saving of wir rhe cost of a single copper wire 
from New York to Chicago is $60,000, and the system 
just described easily doubles and even trebles the 
capacity of the line. With regard to the increase in 
speed, it may be mentioned that the best Morse oper 


ators send fifty messages an hour, and as the messages 


average thirty words, this corresponds to a rate of 
twenty-five words a minute As a matter of fact, 
fifteen words per minute is a fair average speed for 
wor! lruplex good work 
for eight " our at Ll of 
eighty words a minute; whereas by the Murray sys 
tem it is possible to send 240 words per minute, or 
120 words each way 
--e-= 
The Havana Western Railway is trying to induce 
planters to begin cotton growing in the Island of 
Cuba. It has procured a quantity of seed from Egypt 
and the sea island plantations of Georgia and sec 
tions of Mississippi Valley, and is having a pamphlet 
printed in Spanish for distribution with the seed 


which is to be freely given out to planters or owners 


along the line who are willing to experiment with 
the fiber. If a sufficient number plant the seed the 
railroad will put up a cotton gin and all the neces 
sary machinery ‘for the convenience of growers at 


cor venient Cotton was cultivated extensively 
in the district fifty years ago, and to-day cotton trees 
20 feet high found growing in 


parts of the district, the fiber, however, being coarse 


points, 


are to be wild many 


and green 





viewed in thin sections; these grains, when separated 
were found to consist almost exclusively of chrome 
iron, and its proportion is 0.54 per cent As regards 
the stony or silicated part of the rock, a partial analysi: 
was made by treating it with hydrochloric acid and 
thus separating it into a soluble and an insolub) 
part The soluble part contained silica, manganese 


iron and nickel, and is undoubtedly formed of peridot 


especially as a microscopic examination of the rock 


in thin sections shows an abundance of this mineral 
in well characte ized form The insoluble part is 
more complex, and upon microscopic examination is 

nsidered to be a mixture of pyroxenic minerals, and 
especialy of enstatite with a small propertion of 
aluminous minerals (plagioclase) The final result 
shows the meteorite to be composed as follows: Lron 


(with nickel), 8.80 per cent; pyrrhotine, 6.35; chrome 
iron, 0.54; enstatite (with plagioclase), 52.21; 


(by difference), 32.10 per cent 


peridot 


2>-+e-< 
An incandescent electric lamp with two independent 
filaments is being made in this country. One of these 


is to be used at ordinary times, while the other, which 


develops much less candle power, can be employed 
throughout the night As a rule, these filaments are 
made to give 1 candle power and 16 candle power, re 
spectively. The change over from one filament to the 
other is made by turning the lamp in a screw socket 
The watts per candle power required by the small 
filament are much greater than those of the 16 candle 
power filament. On this account, the life of the small 
filament is said to be much more than the life of th 


l6-candle power one, 
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THE NILE IRRIGATION WORKS 
One of the most beneficial effects of the English oc 
cupation of Egypt has been the attempt to restore the 
country to something approaching its former fruit- 
fulness Egypt is the Nile, and the Nile is zy pt. 
For several centuries this country, which during the 
reign of the Pharaohs was the most prosperous in 
the world, has remained over the greater part of its 
area a desert waste When at the zenith of its power, 
the country was intersected in all directions with 
canals which irrigated the land; but in course of time 
the canals were filled up with the drifting sand from 

the desert and the country was abandoned 
rhe river Nile during its progress through lower 
Keypt gathers a vast quantity of rich sediment, which 
hitherto has been allowed to flow into the Mediter 
ranean It is estimated that billions of tons of this 
ilt are thus wasted every year rhe value of this 


alluvial soil alone may be estimated from the rich 


ne of the country at the Nile Delta When Egypt 
as in the height of its prosperity, the Nile waters 
and silt were distributed over the desert, converting 
the sandy wastes into fertile flelds 
rhe British government is endeavoring to resuscitate 


the country by toring the flood waters of the Nile 


and irrigating, once more, the desert lands By this 
means Egypt will not only be in a position to produce 
sufficient cereals, cotton, ete., for her own exigencies, 


but will be able to supply the various markets of the 
world, since it will be possible to produce three crops 
in one season 

rhis conversion is being attained by the construction 
of large dams at different points on the river Already 
two of these enormous structures are practically com 
pleted—one at Assouan and the other at Assiut. The 
idea is by no means modern, since a similar scheme 


was projected several years ayo, and a tentative effort 


to realize it was made by some French engineers, by 
the construction of a dam near Cairo rhis latter 
achievement, however, owing to the lack of care dis 
played in the erection of the barrier, and its in 
stability, was practically a failure, and would have 
collapsed, flooding miles of the country, had it not been 
for the timely appearance of British engineers, who 
succeeded in strengthening the structure 

Egypt, however, although desperately requiring such 
a scheme to restore her country, owing to the lack 
of funds in the imperial exchequer would never have 
been in a position to have carried it out herself 
lhe execution of i hen ! 
cate of gentlemen in London, who propounded the idea 
to Sir Benjamin Baker, the wéll-known civil engineer 


and Sir John Aird, the head of a large firm of con 


tractors The syndicate then approached Mr. Ernest 
Cassel, the well-known London financier, and he, to 


gether with Sir John Aird and Sir Benjamin Baker 


hurried to Egypt, and laid their plan before the 
Egyptian government After a short consultation the 
government approved the scheme and awarded the 
contract 

Surveys were then made of the river, to select the 
best spots at which to erect the dams rhe river had 
previously been thoroughly surveyed by Major Will 
coch a well-known authority upon irrigation, so that 


the engineer were enabled to profit by the results of 


his work Finally ‘Assouan and Assiut were decided 
upon Work wi immediately commenced and has 
been continued day and night ever since. It was im 
perative that the work should be hurried forward with 
all possible speed, since when the Nile rose labor had 
to be stopped fov several weeks, owing to the works 
being ubmerged 

rhe iver at Assouan is over a mile in width, so 
that a fair estimate of the magnitude of the task maj 
be made The dam consists of a huge wall of granite 
60 feet in width at the top, 90 feet above low water 
and a mile and a quarter in length, stretching across 
the river, from bank to bank \ roadway is to ! 
constructed upon the top of the il whi vill 
a meal ( ition between both banks of 
river. The dam is pierced by 180 huge steel sluices 


The erection of this barrier will impound over 
1.000,000,000 tons of water, forming a lake which wil) 
extend up the valley of the Nile When the sluice 
doors are opened while the Nile is at high water, 
something like 900,000 tons of water will rush through 
them every minute 

One effect of the construction of this dam will be 


the partial submersion of the historic temples of 
Phile When the scheme was originally projected, 
these ruins were to be entirely ubmerged, but an 
influential body of Egyptologist headed by the late 
president of the British Academy, were successful tt 
obtaining their partial preservation, so that now the 
ruin themsel ve will still be visible wove h 
water 

Ihe tor vith which the dam ha been built ha 
been obtained om the ime quarries which furnished 
the stone for the temple of Phile and Cleopatra’: 
Needle Indeed, many of the granite block that have 
been excavated bear the marks of the Egyptian wedge 

at were utilized over thirty centuries ago rhe work 
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is being carried out under the supervision of English 
engineers, and some 25,000 natives are engaged upon 
the task, working in day and night shifts of 12,500 
men each. During the night the work is carried on 
under electric light. The laborers receive about a 
dollar a week for their labor, together with board 
accommodations, which, although it may appear a 
ridiculously small wage, is yet about twice as much as 
is generally paid. 

According to the terms of the contract no money 
is to be paid by the Egyptian government to the con- 
tractors until the task is completed. It is estimated 
that the undertaking will cost $25,000,000, and the set- 
tlement of the bill is to be spread over thirty years. 
The completion of the scheme will add 2,500 square 
miles to the crop-bearing area of Egypt, which, it is 
estimated, will be worth $400,000,000 to the country. 

>on 
THE HEAVENS IN MAY. 
HY HENRY NORKIG RURSELL, PHD, 

rhe season of eclipses has once more come round, 
and two of them occur in the present month, being its 
most remarkable astronomical events. 

The first is of little account, being indeed termed 
not a lunar eclipse, but a lunar appulse, for the reason 
that the moon does not pass into the earth's shadow 
at all, though it grazes it clesely, and its nothern limb 
is considerably dimmed by the penumbra of the 
shadow It takes place on the third and is invisible 
in America, but may be seen in Europe, 

The second—the total solar eclipse of May 17—is 
a very notable one, and would doubtless be the most 
important one for many years, were it not for the un- 
fortunate situation of the shadow-track, which crosses 
land for only a smal! fraction of its length, and that 
in rather inaccessible situations. Beginning in the 
Indian Ocean near the South African coast, it touches 
the southern end of Madagascar, passes over Mauritius, 
and after crossing several thousand miles of sea, falls 
on Sumatra and Borneo, crossing them almost exactly 
on the line of the equator, and moves eastward over 
Celebes, the Spice Islands and New Guinea, into the 
Pacific, where it leaves the earth 

The most favorable situations from which to observe 
the eclipse are on the coast of Sumatra, but unfortun- 
ately the weather conditions are bad, the chances being 
somewhat against clear skies at noon at this season 

a poor showing compared with the ratio of six clear 
days to one bad one which held good for some Ameri 
an tations a year ago 

But the most remarkable feature of this eclipse, and 
the one which will cause astronomers to travel half 
way round the globe to see it, is its extraordinary long 
duration While last year’s eclipse, and the Indian 
eclipse of 1898, lasted at most about two minutes, the 
duration of totality on the present occasion is at maxi 
mum no less than 6 minutes and 26 seconds, which is 
longer than any that has ever been observed with 
modern instruments, This will add little to the im 
portance of the phenomenon in the study of the lower 
layers of the sun's atmosphere, but will be of immense 
value for investigation of the corona, and also in the 
hunt for possible intra-Mercurial planets, since it en 
ables photographic exposures of much greater length 
than usual to be made 

Since Americans who stay at home cannot see th 
eclipse, its interest for them must be chiefly theoreti 
cal; and in this connection, the question presents itself 
at once, “Why should this eclipse last so much longer 
than usual?’ The principal reason is the moon's 
greater nearness to the earth, as we shall proceed to 
study in detail 

The orbit of the moon, like those of many other 
heavenly bodies, is decidedly eccentric, so that her dis 
tance from the earth varies by about 7 per cent on each 


' 


side of the average value Her apparent diameter is 


of course ubject to corresponding variations, being 
greatest when she is nearest us. On the average it 

‘1 » but it ma ppear as as } or a 
I la 4 I ! sub 
ject to similar changes due to the eccentricity of the 


earth's orbit about him. Its mean value is 32’ 4”, its 
greatest 32’ 36” and its least 31’ 32”. 

A clear uaderstanding of the character of the dif 
ferent kinds of solar eclipses follows easily from the 
consideration of these figures. Suppose the observer 
to be so situated that the center of the moon appears 
exactly in front of that of the sun. If the moon is at 
her nearest she will appear larger in diameter than 


the sun, and will hide him completely, producing a 
total eclipse, while if she is at her farthest she will 
seem smaller than he does, so that a bright ring of 
uneclipsed sun will appear all round her, forming an 
annular eclipse Since the average diameter of the 
moon is less than that of the sun, annular eclipses will 
evidently be more frequent In the long run than tota, 
ones 


id moon given above are 


Che diameters of the un ¢ 
those of these bodies a een from the earth's center 
But as a matter of fact they are observed from its sur 
face. which must introduce certain modifications into 


our reasoning If the observer is directly under the 
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body he is 4,000 miles nearer it than he would be if at 
the earth's center, or if on any part of the earth where 
the body is just rising or setting. This makes no per- 
ceptible difference in the apparent size of the sun, since 
4,000 miles is less than 1/20,000 part of his distance. 
But the case is not the same with the moon. When 
she is nearest she is but 220,000 miles away, and 4,000 
miles is 1/55 part of this. Since she is 1/55 part nearer 
to the observer than to the earth's center she must 
look 1/55 part larger. 

Referring to the above figures we find that her di 
ameter will be increasec by 36", becoming 34’ 8” as 
against 33’ 32” as seen from the earth's center. 

This augmentation of the moon's diameter increases 
the duration of a total eclipse, since the moon appears 
larger and extends farther beyond the sun's limb. It 
decreases the length of annular eclipses, because, since 
the moon seems larger, the width of the projecting 
rim of the sun is less. Its most remarkable result, 
however, is that the same eclipse may be total in one 
part of the earth and annular in another, Suppose, 
for example, that an eclipse occurs when the sun's 
diameter is 32’ 4” and the moon's, as see. from the 
earth's center, is 31°50”. To an observer so situated 
that the moon is rising or setting, its apparent di 
ameter will have this same value; and since the sun's 
is greater, he will see an annular eclipse, provided, of 
course, he is in the line of central eclipse. If, on the 
other hand, another observer, still on the iine of cen 
tral eclipse, has the sun—and mocn—in his zenith, 
the moon will appear larger to him by 36” than to the 
first observer, on account of the augmentation, and will 
have an apparent diameter of 32° 26”, which is 22” 
bigger than that of the sun, so that the eclipse for him 
will be total. On the 17th the sun's apparent diameter 
is 31°37” and the moon's 33/12”. While the first is not 
quite at its minimum nor the second at its maximum 
this is much more nearly the case than usual, and to 
this circumstance the unusually long duration of 
totality is due. 

THE HEAVENS. 

We have nearly lost the winter constellations by 
this time.. Only Auriga, the Twins and the lesser Dog 
star remain, and they are so low in the west that we 
cannot hope to see them much longer. 

Cassiopeia swings low beneath the pole, while the 
Great Bear is far up in the zenith above us. Draco is 
coming up on the eastward, almost surrounding the 
Little Bear with his starry coils. Cygnus is rising in 
the northeast, and Lyra is well up. Ophiuchus and 
Serpens occupy the eastern horizon, and Hercules, 
Corona, and Boétes extend upward nearly to the zenith, 
with the brilliant and ruddy Arcturus near the highest 
point. Of the zodiacal constellations, Leo and Virgo 
are conspicuous in the southwest and south. Cancer 
and Libra are visible on either eide and Scorpic is 
rising in the southeast Hydra occupies the lower 
southwestern sky, and low in the southeast and south 
are some moderately bright stars, which are all that 
we can ever see of the brilliant southern constellation 
Centaurus 

THE PLANETS 

Mercury is morning star till the 14th, when he pases 
behind the sun and becomes an evening star again, tle 
can only be seen during the last few days of the month 
when he sets nearly one and one-half bours later than 
the sun. At the time of the eclipse he will be visible 
close to the sun on the east, in a position singularly 
like that In which he was so conspicuous last May, but 
on the opposite side of the sun. Venus will be very 
close indeed to him. She is now an evening star, but 
will not be clearly visible in the twilight till the latter 
part of May. Mars is evening star, moving siowly enat 
ward through Leo, He is in quadrature on the 28th 
southing at 6 P.M. Jupiter rises about 1 A.M., Saturn 
about 1.15, and Uranus at about 11 P.M, in the middle 
of the month. The last named is in Scorpio, the 
other two in Sagittarius. Neptune is evening star in 
aur 

OON 

Full moon occurs at the time of the lunar appulse 
on the afternoon of the 3d, last quarter on the fore- 
noon of the 11th, new moon during the solar eclipse 
of the 17th, and s) about midnight of our time, and 
first quarter at midnight on the 24th 

The moon is farthest from the earth on the 2d and 
again on the 29th, and is nearest early in the morning 
of the 17th, less than a day before the great eclipse 
She is in conjunction with Uranus on the morning of 
the 6th, with Jupiter and Saturn on the afternoon of 
the &th, with Mercury and Venus on the 17th, within 
a few minutes of each other and three hours after the 
eclipee, with Neptune on the morning of the 20th and 
with Mars on that of the 25th 

a 
Armored Cratser Discussion, 

We are in receipt of another lengthy communication 
on the subject of our new armored cruisers, which will 
be found in the current issue of the SurrLemeny 
Hereafter all correspondence on this subject will be 
transferred to the last-named publication.—-Ed. 
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TURKISH SUBMARINE BOAT OF THE NORDENFELDT 
TYPE 
At the present time, when so much attention is being 
paid to the submarine boat, and several of this type 
are being constructed for our own navy, it is of inter 
est to turn to an early series of experiments, carried 
out by the British Admiralty, which, in the opinion of 
our contemporary, The Engineer, to whom we are in 
debted for our illustrations, “has left them in such a 
position that there is practically nothing 
more to be learned on the subject from such 
experiments as France, going over very old 
ground, i8 now conducting 
Referring to the French experimental work 
now being carried on, the same authority 
ays that between the year 1886 and Septem 
ber, 1888, a series of experiments in the con 
struction and use of submarine boats was 
carried on in this country and abroad, beside 
which the French experiments now going on 
are mere child's play. Mr. Garrett, a gentle 
man in holy orders, and extremely ingenious, 
devoted the greater part of his life and for 
tune io the development of the submarine 
boat; and with him was associated Mr. Nor 
denfeldt, the inventor of the well-known Nor 
denfeldt gun rhe vessel was designed to 
run near to the vemnel to be attacked, then 
ink 20 feet below the surface, and proceed 
submerged to within etriking distance, when 
she would diacharge her torpedoes and re 
turn, Por the purpose of propulsion steam 
wae used in the ordinary way on the surface 
When going to eink, the chimney waa re 
moved, and aintiaht stopper fitted on the 
opening to the uptake, The furnace mouths 
were slmilarly closed by doora like thone 
of a ge retort, and the boat sank Power 
wae then supplied on Lamm’s ayatem by the 
hot water in the botler rhe experimental boat quite 
realived all Mr. Garrett expected A seoond boat was 
conatrueted, and after elaborate and prolonged expert 
mente full of ineldent, the little vease! was bought by 
the Turkiah government 
The aceompanying illuatrationsa ahow two sectional 
views and a view from the quartera of one of the Turk 
ish boata, Whore description and principal dimensions 
ae given in The Hngineer, are aa followea: Leneth 
100 feet, beam 12 feet, and dis 
placement 160 tons rhe en 
mines are of the ordinary 
surface-condenaing compound 
type, with two eylindersa, and 
am estimated to indicate, at 
& pressure of 100 pounds of 
steam, 250 horse power, There 
ia nothing particulariy to re 
mark about these engines, ex 
eept that the elreulating and 
air pumpa are worked by a separate cylinder The 
main engine ia thue left free to work or not, while 
vacuum is always maintained tb assist the various 
other engines with which the boat is fitted The 
boiler, marked G in the longitudinal section, is of the 
ordinary marine return-tube type It has two fur 
naces, and the heating surface is about 750 square feet 
A novel feature about it is, however, that after the 
products of combustion have passed through the tubes, 
they again pass through a large 
pipe, marked HW, in the steam 
space of the boiler before they 
reach the funnel. The object of 
this is threefold: First, the econ 
emy of heat and fuel; secondly 
to enable the funnel to be as near 
the center of the boat as possible, 
and thirdly, that the inboard por 
tion of the same might be kept 
the cooler by thus lengthening 
the passage to it of the heated 
air The hot-water cistern is 
seen at P, and the power to ope 
rate all the separate engines dur 
ing a submarine voyage is the 
heat, as previously mentioned, 
which ia stored up in its con 
tents, as also in those of the 
boiler In all there are some 30 
tons of water, the vapor of which 
has a maximum tension of 150 
pounds per square inch when the 
boat is first submerged; and 
this, with the assistance of the 
vacuum, {s sufficient to drive her from thirty to forty 
milee without lighting any fire or board or using any 
air for the generation.of heat. The pressure is raised 
in the hot-water cistern as follows: Live steam from 
the boiler enters a series of tubes which have a 
superficial area, in all, of some 500 square feet, and 
after parting with its latent heat to the contents of 
the cistern, being then in the aqueous form, is taker 
off by a small doubleacting pump and carried back 
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to the boiler The propeller, A, is placed abaft 
the rudder, B, and it will be noticed that al- 
though the shaft is central, working on the thrust- 
block, D, the coupling connecting the crankshaft of 
the engine, HZ, is placed low down in the boat. It is 
this feature in the arrangement which admits of the 
use of a marine engine of ordinary type. The engines 
which operate the vertically-acting screws are of the 
three-cylinder type. This is in order that there may 





CROSS-SECTION OF TURKISH SUBMARINE BOAT 


be no dead center, aa it ta highly important that they 
should start the moment ateam te turned on Iiy the 
uae of a apectal valve the captain ta enabled to vary 
the apeed of the propellera and to atop them both 
together or separately, at will, and thua to arrange 
the depth at which hie craft ta to operate An soon in 
the engraving, these propellera in the Turkiah boatea 
are placed In the foreand-aft line 

rhe maintaining of the veasel in a horisontal poal 





VERTICAL LONGITUDINAL SECTION 


tion is controlled by two bow-fins. By a very ingenious 
arrangement of a plumb weight, with other mechan 
iam extending to the conning-tower, the action of 
these fins is rendered both automatic and controllable, 
and perfect command is thus insured over the move 
ments of the boats, as far as the vertical plane is con 
cerned To touch now upon the manner in which 
the “Nordenfeldt” is operated, it should be understood 
that the boat has two distinct conditions of existence 





SUBMARINE BOAT IN DOCK AT CONSTANTINOPLE. 


as a torpedo craft—that of a surface boat, and a sub- 
marine one. When performing the functions of a 
surface boat, the air which is sucked into the boat 
through the conning tower, K, by the fan, L, is forced 
by the said fan into the engine-room. From here, 
yaving no other outlet, it passes into the furnaces, 
and after supporting combustion reaches the atmos- 
phere by way of the tube, H, as previously described, 
and the funnel... The connecting link between the 
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inner and outer portions of the funnel, M and M’, is 
not seen, it should be mentioned, in the engraving. 
In this position, with more or less of her bulk im 
mersed, as may be thought necessary, according to the 
nature of the service upon which she is engaged, the 
boat can proceed upon voyages only limited in extent 
by her coal-carrying capacity. This in the Turkish 
boat is estimated to suffice for the fuel to drive her 
900 knots at a moderate speed. The immersion of the 
boat in her surface condition is regulated by 
the admission or otherwise of water into 
the ballast tanks. Of these there are three, 
one at'each end and a third under the center 
compartment, 7’ 7 7, in the engraving. The 
two first mentioned contain about fifteen 
tons of water each, and the central one 
seven, when the boat is at her proper 
draught for descending At this draught 
there is very little of the craft visible be 
yond the conning tower, and knowing even 
in which direction to look, it is not an easy 
matter to make her out at any great dis 


tance, the eye being unassisted by the ear 
on account of the noiselesanesa of the en 
ginea All those who have witnessed the 


running of the boat here have been particu 
larly atruck with this feature of her per 
formance, as alao the little disturbance at 
the surface occasioned by the screw 

Lefore the boat can assume her condition 
aaa submarine craft, it la necessary to her 
metioally close the furnaces, which ta done 
by the doora marked NV, upon which com 
buation la soon brought to an end, The piece 
of funnel connecting the boller with the out 
board portion la then removed, ang the doors 
© and O'. placed in position, asa shown in 
the engraving While these changes are 
being effected, water la allowed to run into 
the ballast tanks, to reduce the buoyaney to ita proper 
limit, and thin arrived at, nothing remaina but to clone 
up the conning tower rhe vertionllyacting serews 
may then be set In motion to place the boat quite out 
of alight, or ahe may proceed with nothing but the alan: 
cupola of the conning tower ahowing above the surface 

> 
SIBERIA IN THE GLACIAL AGB, 

Prof, G. Frederick Wright, of Oberlin College, re 
cently returned from a trip 
around the world made in the 
intereat of the cience of 
gmeology The main object of 
the trip waa to settle, if pos 
sible what has long been a 
disputed queation among geol 
Ogiste—that is, whether Sibe 
ria has ever been covered 
with ice as North America 
and parts of Burope were dur 
ing the glacial period. The view which is generally 
accepted is that Siberia was covered with ice, and a 
great many geologists still hold this view 

As a result of his trip Prof. Wright believes that at 
the time when North America was covered with ice 
Siberia was covered with water He found no sign 
of glacial phenomena south of the fifty-sixth degree 
North of that he did not go, but he is convinced that 
the land was never covered by ice as’ was our own 
According to The New York Sun 
Prof. Wright says: 

“We did find indications of an 
extensive subsidence of all that 
region, which puts a new light 
on everything here At Trebi 
zond, on the south shore of th 
Black Sea, there was eviden: 
of a depression of 700 feet. This 
was shown by gravel deposits on 
the hills. In the center of Tur 
kestan the waters reached their 
greatest height, for there we 
found these deposits over 2,000 
feet above sea-level Southern 
Russia is covered with the same 
black earth deposit that we 
found in Turkestan. Thére were 
still other evidences of the 
waters having covered this por 
tion of the globe. One of these 
is the presence yet of seals in 
Lake Baikal, in Siberia, 1,600 
feet above sea-level. The seals 
which we found are of the Arctic 
species, and are the same species as found in the 
Caspian Sea. 

“The only theory, therefore, is that they were caught 
there when the waters receded. Perhaps the most 
wonderful discovery of all was at the town of Kief, 
on the Nippur River, where stone implements were 
found fifty-three feet below the black earth deposit, 
showing that the water came there after the age of 
man.. This enabled us, therefore, to determine the 
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age of this depression It shows that since man 
came there there has been a depression of 750 feet 
southern Turkestan the waters 
The implements found 
made in North America before 
the glacial which gives good ground for be- 
lieving that the depression was made 
when the glacial avalanche oc- 
In short, it was practic- 


at Trebizond, and in 
feet 


those 


were over 2,000 deep. 


were such as 


period, 


there 
curred here 
ally the Flood 
Prof. Wright made some interesting 
investigations on the Red Sea... He 
that it has hitherto been sup- 
that the Children of Israel 
Red Sea at Suez, but it 
difficult to reconcile 
with the fact that a 
in a 
necessitate 
division of the waters, 
of Suez 


states 
posed 
crossed the 
has been found 
this supposition 
million crossed the sea 


single night, 


persons 
which would 
a very wide 


His explorations north have 
those to whom he 
crossing was 


north of Suos 


convinced him and 
talked that the point of 
twenty miles because 
at that point the vonditiona are all ful 
filled rhe that 


about four feet in depth there 


waters at time were 


and the 
mountaina are in the weat, just as re 


lated, and an east wind would have swept bare a 


place at leaat five milea wide 


—: e+ a 
HOFMAN'S FLYING MACHINE, 


Following hard upon the heela of the Viennese en 


xineer, Wilhelm Kreaa, whose aeroplane has been illus 
trated and deaeribed in the Bcmenvripti AMBRICAN 
come 1 Kerlin inventor, Reglerungarath J, Hofman 
who has conatructed what la claimed to be a working 


model of a tlyinmmachine Krewa, for lack of funda, 


wi everely hampered in bullding hia device ln 


able to purchase a motorean obstacle which, we 


are glad to note, haa been overcome with the asatat 


anee of the Nmperor of Auatriae-Kresa could teat 
hin contrivance only on water Hofman, on the 
other hand, did not tmmediately proceed with the 


building of a fullbealsed machine, but hea frat con 


itrueted a model on a eeale of 1 to 10 


lo atart and to land are the moat dificult feats 
in operating a flyingmachine ror thie reason 
ingenious inventora, among them Prof, Langley, 
have erected apecial framea from which they atart 
their machines tn order © secure tilfleient hy 
foree, the machines themeelves being merely of 
sufficient atrength to meet the requirementa of the 


differs 
inven 
as he usea no particular launching 


apeed to be attained Hofman’s machine 


materially from the contrivances of these 


tora, in #o far 
frame or other construction, He employs legs which 
their 


normally in the position 


and 
shown in Fig. 2, 


are provided with wheels at lower ends, 


which are 
suddenly 


but which are drawn from the ground close 


to the body when the 
Robbed of its 


ward by its 


motion 
the machine falls, driven for 


propellers are set in 
support 
propellers, But the machine drops barely 


a second: beneath the wings from 


sustain the 


projecting far out 
sufficient air has collected to 
New 


lect beneath the wings 


each side 


entire apparatus masses of air continually col 


so that, it is claimed 


~ 


the buoyant force of 


the air becomes 80 
great that the machine 


is not only supported 
In its flight, but is even 
driven further upwarJ Sy ae % 
there to be maintained 


at the desired height 


by the action of its pro 


The little 
Zine used to drive th 
propellers ji 
with 


steam-en 


supplied 


steam at a pres 
ure of 165 pounds by 
boiler composed of 72 BA 


Water-tubes. The engin« 
itself is made of stee) 
For a full-sized 


machine, 


flying 
Hofman in 


tends to use coal as 


fuel, although the fir 
ing of the boiler with 
petroleum has also 


been contemplated 
The wing or sail sur 
faces have an area of over 21 feet, and project laterally 
to a distance of 4.66 feet. The entire weight of the 
little model is 7.7 pounds 
~-><«ere = -! 
city is now 


The Scientific Alliance of New York 
actively engaged in raising funds fer a building to be 
devoted to the scientific societies of New York. It is 
desired to obtain $500,000. 


fgg ee Shag 
pellers ¥ — —— 
he 4 + > 
« QO pet 
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The White Rhinoceros, 

A few individuals of the white rhinoceros, Rhino 
ceros simus, are to be found in Natal and Zululand, 
but their number is very small; it is supposed that not 
more than twenty of these animals exist in the world. 
Not long ago a band of five individuals was seen by a 





Fig. 2.—READY TO START 


party among whom was the Governor of Natal, This 
waa in game pre 
verve, near the junction of the White and Black Um 
folai, The governor and a local functionary were told 
that a these animale both 
proceeded in the indicated, on horseback, 
aight of the The animals 
bushes and 
wooming at 
feet of the 


one of the regiona set apart ae a 


band of waa to be seen) 


direction 


and soon came In band 


were moving slowly toward a clump of 


approached, not 
within 150 


allowed thema#elvea to be 


all ahy; the horsemen came 








Fig. 1.—POSITION OF THE WINGS WHEN FOLDED 

enormous animals, who were occupied in feeding upon 
the grass of the plain, near some seattered trees, As 
they did not 
mounted and 
tance of only 60 feet from the group 


alarmed, the two men dis 
stopping at a dis 
They were thus 


closely for more 


seem to be 
approached on foot 
enabled to observe the animals very 
than a minute; the latter did not seem to pay 
attention to them, but kept on grazing Soon, 
ever, they commenced to sniff the air and became un 
quiet, but their visitors, 


any 
how 
without 


apparently seeing 


aa % 
wee oe * 
oo 
. 
= 
? . ~ . 
ae . 
noth oa SS 


Fig. 3.—THE HOFMAN FLYING-MACHINE IN FLIGHT. 


were not at all concealed, and then commenced 
then ata trot. It is 


who 
to move off slowly, first walking, 
a rare circumstance to see and to observe these anl- 
mals for any length of time at 
The group was composed of four adults, among whom 
male, and an individual of three- 
On the same day were seen a group 


such close quarters. 


was a powerful 


quarters growth 


of three others of the same species, and these include 
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nearly all the animals of: this species remaining in 
the region, within one or two; it is supposed that the 
number is not more than ten in all. It is thought that 
a few specimens exist also in the chain of Ubombo, but 
this appears doubtful, these being rather the 2. bicor- 
nis. The white rhinoceros is protected as strictly as 
possible, and it is forbidden to hunt 
them under a penalty of $250 to $500, 
or imprisonment; the governor himseit 
cannot give permission to kill them. 
It seems likely that the species will 
before long become extinct. 
~oe 
The Quagga. 

The Zoologist contains an interesting 
account of the quagga and its disap- 
pearance, by Mr, Graham Renshaw, 
The quagga is now entirely extermin 
ated, owing to its wholesale destruc 
tion by the hunters and colonists in 
South Africa. The blaubok has long 
since disappeared, and the bleabok 
nearly so; among other animals which 
are fast disappearing are the gnu, the 
white rhinoceros, the southern giraffe 
and the quagga, The latter waa in 
former times very abundant at the 
Cape and in Orange Free State, and It 
wandered in these regions in herds of considerable 
aize; at present, however, not a single one is found, 
Thies animal had almoat the form of a horse, as re 
garde the mane, tall, hoofa and general proportions 
Ita color was red-brown, passing to a tan color at the 
rear, then to white on the legs, tall and abdomen 
The head was atriped ike that of & sebra, and the 
neck had large etripes of dark brown and white, The 
quagea when captured young was easily domentioated 
and it could be erommed with the horse, It could be 

hitehed to a vehicle, and in the frat half of the 

century some of these animale have been seen draw: 
ing carriages in Hyde Park, The apecios haw dis 

appeared in the course of the present century; a 

hundred yeara ago it Waa atill very abundant, al 
though in 1820 it had already abandoned the diatrict 
of Albany at the Cape, W, ©, Harria, in 1886, ox 
plored the South African region and found the 
quagea in abundance in the plains to the south of 
the Vaal; to the north it was replaced by the sebyva, 
The different quadrupeda were quite numerous, in 
cluding, besides the quagm@a, the gnu, the bleabok, 
and others, It is especially after 1850 that the 
quagen began to diminish in number, The Boer 
hunters commenced to make their appearance and 
killed the quag@a for ite hide; there was no re 
atriction laid upon the hunting of this animal, and 
after a number of years it began to be killed off; 
in 1865 it had disappeared from the Cape, and a few 
years later from Orange Free Btate, At the present 
time it has entirely disappeared and it is only in a 
that stuffed specimens are to be 
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few museums 
seen 

Among the museums possessing skine or skeletons 
may be mentioned those of London, Sdinburgh, Phila 
delphia, Paris, Amsterdam, Berne, Vienna, etc., the 
total being twelve or fifteen skeletons and skins, This 
is all that remains to represent a species which wes 


once counted by thou 
—— sands 
» 
A. +o 
— 
Compromise of ar. Im- 


portant Patent Sult. 

Suits for infringe 
ment of patents inati- 
tuted more than five 
years ago by the Amer 
Nickel Steei Com 
pany, of Philadelphia, 
against the Carnegie 
Stecl Company and the 
United States govern 


ican 


ment were compromised 
at Washington on April 
23. The amount paid by 
the defendants is not 
known. It is said that 
the sum paid aniounted 
to about 5 cents a pound 
for armor plate in which 
nickel steel was used 
it is also said that suits 
will now be brought 
against other manu 
facturers who use nickel 
steel in any form. The 
American Nickel Steel Company grants to the govern- 
ment and the Carnegie Steel Company a license to use 
the patents of that company in all nickel armor plate 
manufactured by them. 
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There are about forty steamers whose sole work is 
the laying and maintenance of the telegraph cables of 
the world, 
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A SIMPLE CAR MOVER. 


When a car is to be moved a short distance and 
it is not convenient to use a locomotive, special hand 
devices are used \ simple, highly efficient device of 


this kind has been invented by Samuel E. Kurtz, of 


As our illustration shows, the car-mover comprises 
a lever in which a fulerum-roller is adjustably held 
and with which a swinging grip-hook is connected 





KURTZS CAR-MOVER 


\ knife-edge on the grip-hook serves to grip the car 
wheel when the lever is operated 

With the fulerum-roller bearing on the truck-frame 
powerful pressure can be brought to bear to turn the 
wheel rhe roller moves toward or from the end of the 
lever to change he leverage power 

The device applies its power in the direct course 
of the revolution of the wheel, and every pound ap 
plied is utilized It construction is simple and 
durabl Its weight is but 20 pounds 

- >--ere 

COMBINATION METAL AND WOOD-WORKING MACHINE 

An ingenious and inexpensive combination metal 
and wood-working machine has been invented by G. W 


Hoadley, of Garden Grove, lowa, which machine fills 


the want for some portable device by which threads 
can be cut on large rods or pipe. Any screw plate can 
be used; for no dit ire required. It is one of the main 
features of the device that the rod or pipe and not 
the thread-cutting tool revolves The ma 
chine can be used for boring metal or wood, 
sharpening disks or tenoning spokes 

On a bed a headstock is carried, having a 
bearing for a hollow shaft carrying on its 
inner end an adjustable pinion which is 
adapted to mesh with one of a number of 
bevel gear wheels arranged concentrically 
on the inner face of a multiple sear wheel 
(Fig. 3) The multiple gear is transversely 


journaled in the headstock Collars on op 
posite sides of its bearing hold the hollow 
shaft in position but permit its longitudinal 
adjustment to bring the pinion in mesh 
with any of the bevel gears on the multiple 


Y, 
gear. To permit this adjustment the multiple . inne 
gear can be hifted outwardly A setscrew o" "Wiig q 
" f } s LL ae 
on the outer end of the hub of the multiple v= Ny % & 
gear secures a pipe or other article to be fir © ES — 
s¢ = 
threaded and causes the pipe to rotate with = 4 + = 
, z Vay yw S 
the gear wheel, when a crank on the end of % . > 


the hollow shaft is turned In threading 
smaller pipes or rods, a collar having a 
setscrew is secured in the hub of the mul 
tiple gear and the pipe is secured in the 


collar by the setscrew The thread 
cutter is of any approved type and is pro 
vided on its stock with handles to start the 
thread by hand. Sockets in the cutter stock 


receive long handles which rest on bars or 
arms (Fig. 1) Thus in threading a pipe, 
the cutter is held rigidly in place, while the 
pipe is turned with the multiple gear by the 
rotation of the crank on the hollow shaft 
if it be desired to sharpen a harrow disk, a 
sharpening tool carried on one of the bars 
of the head-stock is used. The harrow disk 
is mounted on the squared end of a rod secured in 
the hub of the multiple gear, so that the disk is 
rotated with the multiple gear and the disk-edge sharp 
ened (Fig. 2) 

When it is desired to use the machine in boring 
holes in wood or metal, or in forming tenons on 
spokes, as shown in Fig. 4, then the crank-arm is 
removed from the hollow shaft and placed on a rod 
er pipe secured in the hub of the multiple gear, and 
the end of the hollow shaft is fitted with a boring 
tool. Upon turning the crank-arm secured to the 






\ 
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multiple gear, the hollow shaft and the tool will be 
turned. In order to feed the tool into the wood, the 
wheel or other work is carried on a slide, spring 
pressed into engagement with the tool. 

In a shop the gearing can be permanently mounted 
on a bench if it be so desired, but the construction 
is so simple that the operative mechanism can be 
readily removed. The gearing can be bolted to the 
bottom of a pump wagon or to any convenient bed. 

_ — > +2 
Manufacture of Cocoanut Butter in Mannheim, 

The manufacture of cocoanut butter is an industry 
of some importance in Mannheim. This factory is 
said to be the only one of any considerable size in Ger- 
many. It has an output of about 10 tons of butter per 
day. The business was started in 1886, and, the pro- 
prietors say, shows a steady increase. The product is 
sold under the name of “Palmin’—a registered trade 
name—or cocoanut butter (German, “Kokosnussbut- 
ter”). It is manufactured from the kernels of cocoa 
nuts and is used as a substitute for butter and lard tn 
cooking As sold, it is generally white in color, al 
most tasteless, melts at about 80° F., and is of about 
the consistency of mutton or beef tallow. When de 
sired by consumers, as bakers, confectioners, etc., the 
product is colored to resemble ordinary butter. When 
furnished to dealers, it is unlawful to color it. The 
proprietors claim an analysis of their product shows 
it to contain more than 99 per cent of vegetable fat, 
with but a slight trace of water, while ordinary but 
ter contains about 85 per cent of fat and nearly 15 
per cent of water. It is stated that the substance does 
not become rancid easily, that it will keep for three 
or four months in a cool room, and that it is much 
more wholesome and easily digested than the ordi 
nary fats used for baking and cooking. For this rea 
son the product has met with considerable favor in 
German hospitals and other institutions, and for use 
in army camps 

Cocoanut butter is generally put up in square pack 
ages wrapped in parchment paper, a small percentage 
being sold in tin cans. The latter are hermetically 
sealed for shipment during hot weather. The product 
is sold at one price throughout Germany, namely, 
about 16 cents per pound, or about half the price of 
ordinary butter It is handled in somewhat limited 
quantities by about fifty grocers in Mannheim 

The processes of manufacture are, for the most part, 
secret, and, it is claimed, are protected by patents 
rhe kernel of the cocoanut is imported in thorough! 
dried strips, forming the “copra” of commerce. It is 
subjected to various refining processes by which all 


the free acids and other substances are separated, 
leaving only the vegetable fat. In the latter stages 
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COMBINATION METAL AND WOOD-WORKING MACHINE. 


of the manufacture the product resembles ordinary 
butter recently churned. It is placed in machines 
similar to the separators used in creameries, in which 
the water and other foreign substances are separated 
by centrifugal force. In the manufacture of cocoanut 
butter a by-product, consisting of free acids and other 
substances, is obtained and sold to soap manufacturers 
om > +-Oe-s> 3 — —_—- 

A very bright comet was discovered by Halls at 
Queenstown April 23. It was observed at Cape Town 
by Gill April 24, 
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A NOVEL FIFTH-WHEEL. 

A wagon and carriage fifth-wheel which has a central 
ball-bearing and interlocking strain-relieving seg 
mental braces forming a portion of the bearing is 
a recent-patented novelty, invented by Christopher 
G. Burdick, of Antigo, Wis. 

The central ball-bearing in question comprises two 
cups, one arranged to enter the other. One cup has 
a hollow post which passes through an aperture in 
the opposing cup; and through the hollow post a king- 
bolt extends, which is provided with a washer having 
bearing against the cup through which the bolt is 





THE BURDICK FIFTH-WHEEL FOR WAGONS 
AND CARRIAGES, 


passed Within the cups around the post balls art 
placed 

Extending rearwardly from the cups are segmental 
guards or braces, the under face of one guard having 
a half-round groove and the upper face of the opposing 
being triangular in cross-section The two guards or 
braces are normally held out of contact with each 
other 

Should the weight be greater on one side than on 
the other or should the vehicle be cramped at any 
time, the braces or guards will be brought together 
in such relation that they will sustain the greater 
portion of the unevenly-distributed weight and will 
therefore prevent the ball-bearing of the fifth-wheel 
from being subjected to extra friction or from being 
cramped or locked 

The construction of the fifth-wheel is furthermore 
such that the main king-bolt is concealed and pro 
tected. Auxiliary king-bolts located at front 
and rear of the main king-bolt act in con 
junction with the braces or guards to over 
come the severe strain which the main king 
bolt would otherwise’ be called upon to 
sustain 

oe 

Under date of February 23, 1901, Consul 
General Guenther, of Frankfort, says it is 
reported that the Russian government, in 
order to facilitate the telegraphic business 
between Odessa and Berlin, will construct 
a direct line between these two cities. Work 
on the new line will be commenced in the 
spring. 

-ee 
The Current Supplement, 

The current SuprLeMeNtT, No. 1322, has 
many interesting and valuable article 
“How Art Is Applied to Industrial Training 
in Philadelphia” is by J. A. Stewart and 
is accompanied by a number of engravings 
made from photographs taken especially for 
the SupPpLEMENT. “Screw Barges” describes 
a new system in use in England. “Induce 
tion Coils and Interrupters” is accompanied 
by three engravings. “High Potential Phe 
nomena is by A. P. Carman “Military 
Bridges” illustrates some interesting port 
able bridges, or bridges which can be con 
structed at short notice “European and 
Asiatic Faunas and Their Relations Past and 
Present to that of Africa’ is by Prof. H 
Pilsbry “A General Survey of Foreign 
Trade” is concluded in this issue and is ac 
companied by two maps showing the entire 
world and where the United States manu 


factured goods are sold 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements, 
MACHINE FOR TOPPING BEETS.—Jvu.ivus 
H. Lunes, Fruita, Col. This machine for top- 
ping beets is so constructed that the cutters 





will remove the same amount of crown from 


the beets, whether the crowns be just above 
the surface of the ground or extend some dis 
the surface The machine is 


light and strong and is provided with means 


tance above 
whereby the cutting section will automatically 


1djust itself to the exposed portions of the 
beets in its path, so that the crowns will be 


cut at a uniform depth 








Engineering Improvements, 
STEAM-BOILER CHARLES 


Building, 


EpGertTon, Fi 
Abeve the 
boiler a 


delity Philadelphia, Pa 
crown-sheet of this upright tubular 


receptacle is placed for catching and retaining 


scale the receptacle being of less diameter 
than the shell of the boiler All the tubes 
pass through thi eceptacie so closely that 
no water-circulating opening is provided \ 
handhole and cover are arranged within the 
shell of the boller at or near the level of the 


eceptacle Upturned edges of the receptacle 





prevent the discharge of the scale’ over the 
edges into the water-leg The upward cir 
culation 1 confined entirely to the annular 
space surrounding the pan, which insures the 
precipitation of the sedimentary matter toward 
the center Thy ison of this construction the 
crown - sheet f the ertica tubular boller is 
rendered more durable 
Mechanical Devices, 

COUNTERBALANC! ROBERT I Forp 
Pasadena, Ca rhe invention relates to ma 
chines having reciprocating and revolving parts 
especially such machine in which recipro 
cating ts to be onverted into rotary motion, or 

« vorea rhe principal feature of the In 
vention onsi in ounterbalancing both the 
horizontal and vertical forces of the machine 
by the use of a number of counterbalancing 
bodies, arranged move in unison, to coun 
terbalance one anothe in a vertical direction 
and t revolye in ison with the revolving 
pa of the machine The bodies have an ag 
gregate mass and iter-of-gravity radius such 
that the product sha be equal to the product 


of the mass of the reciprocating parts and the 


crank radius 
PINK 


PROPELLING VESSELS Joun G 


eet, Hamburg, Germany \ new and improved 
motor has been devised by the inventor, oper 
ited by the explosion of combustible material 
for the propu , nd In 
n ’ ! I t f mibustion 
made to act directly upon the water ot 


ther medium to drive the vessel forward by 


reaction without any other propelling means 


The motor has a wo cylinder open at one 





end in order to allow the explosion gases to act 


on the medium through which the vessel is 
traveling A piston is moved within the cylin 
det Mechanism controlled by the 
mits propelling charges to the cylinder 


DEVICE FOR OPERATING THEATRICAL 


piston ad 


SCENERY RicHa liypr Brooklyn, New 
York city rhe main purpose of the invention 
is to obviate the difficulty experienced in ad 
justing scenery when operated by ropes and 
pulleys—a difficulty caused by the expansion 


and contraction of the separate hanging ropes 


In the present invention only the expansion or 
contraction of a central rope need be consid 
ered By this arrangement scenes can be ad 


justed by pulling down one corner of the 


itself, the other corner going up corres 


scene 


pondingly rhe invention further provides a 
snap-catch for the pulley-block with which all 
the ropes are connected rhe scenery can be iow 
ered without the use of a counterweight 
MAGAZINE-I Water J TURN 


BULL, New Orleans, La By means of the con 


ISTO! 


truction provided by this inventor the cart 


ridges are fed accurately by the same device 


operates the hammer! The device also 


will be slackened and the draft of the 
|} will be 


effects a positive lock for the feed mechanism, | 


ist before and during the time the hammer 


acts upon ai cartridge A portion of this 
hamimer-operating mechanism is always in en 


gement and in cor ing contact with the 





feed mechanism 


Rallway Applian 
PNBUMATIC PACKAGE-HOLDE R 
It, WALI Mich rhe 


drop-platform for rallway-cars and other ve 





GBORGI 
Cadillac invention is a 
hicles employed to carry freight parcels, mail 
matter, and the Iike Ihe 
raised and locked, but is free to drop when re 
leased by the locking device, either by its own 
weight or by the weight of material placed 
thereon The means employed for raising the 





platform permit the handling of a Heavy load 


Ihe devices for raising the platform are 
pneumatic and operate with the least possible 


friction 


AL | 
JUNCTION-BOX GeoRGI I HoLsHun 
Brooklyn, New Yor 





cellaneous Inventions, 


rhe invention is an 


improvement in iction-boxes for electric wit 

in in bullding ind provides a ceiling june 
n-box with a mple device for locking It to 

1 is-pipe the devi being conveniently oper 
ed by a tool serted through an opening 


the lower side of the box 
HARNESS ATTACHMENT ORANGE \ 
DeAN and CHARI i! ADREAN routon, 


ihe attachment is designed to hold a check 





j} carrier for a rule slidably fitted therein 





rein in engagement with the gig-saddle and to 
hold the pad in place. The gig-saddle is pro 
vided with a check-hook. Under the gig-saddle 
a flexible strap lies, comprising a shank pro 
vided at one end with a loop capable of being 
bent upward to receive the checkrein and at 
the other end with an eye capable of being 
bent upward to engage the back-strap 

CUSPIDOR.—Joun C. Buatr, 40 
Street Louisville, Ky. A water-pipe is arranged 
within the cuspidor and is passed centrally 
through a disk A flanged spreader is con 
nected with the pipe and has lateral orifices 
opening below the flange and above the disk. 
A central arranged in the 
spreader, its head being accessible at the top 


Chestnut 


screw-valve_ is 


of the spreader. The sanitary merits of this 


| arrangement need no comment 


STEAM AND 
Barpen W 
elty ne 


HEAT 
Manhattan, New 
object of the 


CONSERVATOR 
York 
invention is to con 


TAYLOR, 
dense the exhaust-steam and utilize its heat 
for reheating and superheating the water of 
air to be used 


condensation and for heating 


in the firebox Stilt another object of the in 
vention is to purify the water of condensation 
and form feed-water free from all foreign mat 
boller 
AMALGAM 


PRECIOUS 


ter, Hable to produce seale in the 
METHOD OF TREATMENT OF 
CONTAINING COPPER OR 


METALS Joachim H. Burreinp, Salt Lake 
City, Utah rhe method of treating amalgams 
which forms the subject of this Invention con 


sists in adding sulfur to the amalgam at a 
temperature not exceeding the bolling-point of 
water and separating from the amalgam the 
copper sulfid formed 
rHEATRICAL DEVICKH 
Manhattan, New 


pose of the Invention isa to provide a stage effect 


SAMUEI W 
Commas York city The pur 
in which water apparently rises gradually to 
a certain level on the stage, but without wet 
ting the stage A glass tank Is employed which 
is used in connection with a tarpaulin or water 
iiiusion that the 


proof cloth to produce the 


stage is being gradually covered with water 
These tanks are so placed upon the stage that 
nudlence being trans 


the sides toward the 


parent, cannot be seen, the horigon lines being 


properly concealed by stage fittings or settings 


of any kind Any action that may take place 
behind the tanks will be quite apparent in 
front 

GAGE AntHniur d Lucy Meadoweraft 
Penn Road, Croydon, Surrey, England rhe 


gage is a workshop instrument for marking off 
and setting out centers, the teeth of wheels, 
and the like 


ind adjusting tools Che 


gaging and testing bevels, setting 
Instrument consists 
i | ti ‘ nm the 
plane of the stock and designed to act as a 
which 
by the circular adjustment of the sector can be 
brought into any desired angular relation to 
the base or other datum edge of the stock. The 
stock are 


sector and provided with 


whereon this angular relation may be read 


| off 


HITCHING DEVICE 

Colo The 
the driving reins of harness is to be 
to the 


PARKER M. BraGun 
hitching device for 


attached 


ipR, Denver 





cross-bar of vehicle-shafts The 


single 


}or double trees are constructed in pivotally 


connected sections, so that when a driving 
rein is secured to the hitching device, and the 


sections of the single or double tree are free 


(to move forward at their outer ends, the traces 


vehicle 
through the reins, thus 
check the 
away 
METAL 
LEY, Pretoria, 


animal should he endeavor to run 


CEILING Freverick H. 8S. Haw 
South African 
invention so simplifies and cheapens the work of 


Republic rhe 


erecting metal ceilings that the plates or panels 
can be quickly and systematically laid upon a 
foundation consisting of two series of furring 
strips, one series being at angles to the other 
series and the 


upper series resting upon the 


upper surfaces of the furring strips of the 
lower series Thus, it is no longer necessary 


to recess and interlock the strips 


DOG-MUZZLE.— WILiiaAM McManus” and 
CuHaARLes N. Ditatrvusn, Hagerman, Idaho Ihe 
dog-muzzle has a bod the front pa which 
is extended forward md 


dog to prevent the dog taking food I} 


body is held in position by a strap which passes | 


over the head and is fastened to a neck-strap 
s particularly intended for use on 





The device 
sheep dogs in the West, in which districts the 


sheep ranges are poisoned to xterminate 


| yote 
platform can be | °"" —— 


Destgns, 
BELT Louis Sanpers, Brooklyn, New York 
city The leading feature of the design is to 


be found in diverging points extending above 


and, below the longitudinal ed of the body 





section of the belt at the bac producing a 


bodice effect at the rear central portion of the 


belt 

BUTTON Most B SHANTZ Rochester 
iN. ¥ The obverse of the button has a spheri 
leal center w onnected apertures and is sur 
rounded by a circular rim arched In cross sec 
tion to form at its Inner edge a circular joint 


portion of the rim is rounded off 


button Ar it 


The outer 
to the reverse of the middle por 


tion this reverse is convex and is slightly 
dished to the rounded edge of the rim 

Nort patents will be 
furnished by 
Please state the 


the invention, and date of this paper 


Copies of any of these 
Munn & Co, for ten cents each 


name f the patentes. title of 


scales | 


tending to} 


» | Business and Personal Wants. 
READ THIS COLUMN CAREFULLY,—You 
wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send your name and address to the party desiring 
the information. 
sary to give the number of the inquiry. 
MUNN & OO,” 








Marine Lron Works. Chicago. Catalogue free 





Inquiry Ne. 505.—For small rotary 
moving the circulating Water im gas engines. 


“U. 3" Metal Polish, 
No. 506,—For lightning rod fixtures. 
Motor Vehicles, Duryea Power Co., Reading, Penn. 


Indianapolis, Samples free. 


Inquiry 


needies from drawings, etc. 
WATER WHEELS. Alcott & Co., Mt. Holly, N. J 


Inquirs 508,—For information as to photo 
graphic paper-coating machinery. 











Yankee Notions, Waterbury Button Oo... Waterb'y, Ct. 

Inquiry No. 509. For manufacturers of a ma 

chine tor printing, developing, fixing and washing bro 
| mide paper from a continuous roll of paper 


La Porte Wateh Schaol, La Porte Ind, Catalogue free 


Ivuaquiry No. For a device for burning garb 
mein private houses 








For bridge erecting engines, J. 8. Mandy, Newark, N.J 
| Inquiry No, 511,—For spring motor faus, 
Ines & Special Machinery Amer. Hdw, Mfg. Co., 
Ottawa, Hl 

Inquiry Ne, 512. -For manufacturers of feather 
| renovating machines 

Machine chainof al) kinds, A. HH, Bliss & Co, North 
Attleboro, Muse 
| tnquiry Ne. 513.--For manufacturers of soft 
Swedish tron for making small magnets 

Handle & Spoke Mohy. Ober Mfg. Co., 10 Bell &t 
Chagrin Falla, 0 





yuiry Ne, 14,.—For second-hand machinery 
deslers Landini a ineh acrew cutting, foot power 
lathe 

Sheet Metal Stamping: dificult forme a speciality 
The Crosby Company, Buffalo, N.Y 


tnquiry No. 315.—Por set of castings | bh. p, marine | 


ausoline engine 
Sawmill mechinery and outfits manufactured by the 
Lane Mfg. Co., Box 14, Montpelier, Vt 
Inauiry Ne, 5'6.—Por m 


tubing having tngide diam 
nesting and closely fitting th 


sufacturers of seamless 
from 4 to it ineh, 
next size larger 






= 


Our number 4 Catalogue of Automobile parts, write us, 
Standard Welding Co., Cleveland Obto 


uiry No, 517. 
and vegetables 


For machinery for drying fruits 





Rigs that Run. Hydrocarbon system. Write St 
Louis Motor Carriage Co., 8t. Louis, Mo 

Ivauiry No, 518.-—For a filter to fiter and clarify 
vewetable oils 
SAW MILLA&.— Variable friction feed 


B. Geo. 8. Comstock, Mechanicsburg, Pa 


Seud tor Cata- 
lomuc 


Inquiry No. 519. For manufacturers Of the Ser 


pollet boler, 
Ten days’ trial given on Daus’ Tip Top Duplicator 
Felix Daus Duplicator Co., 5 Hanover St.. N. Y. eity. 


Inquiry Neo. 5:20.—For a machine for making ice 
in smal! qaantities adapted for hotel and family use. 





Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co.,149 Varick, cor. Spring Sts., N.Y. 

Inquiry No. 5°21.-For manufacturers of springs 
similar to clock springs SO) or & feet iong, Nq men wide 
by 45 minume thick 

For sale and introduction in Scandinavia, of Ameri 
can goods,any and all. Apply to O. P. Jespersen and 
Sonner, Copenhagen, Denmark 

Inquiry No. 522.-—For dealers in ornamental bas 
kets made by Indians in Canada 

he celebrated “ Huornsoy-Akroyd” Patent Safety Oil 
ngine is built by the De La Vergne Refrigerating Ma 


chine Conipany. Foot of Kast 1th Street, New York. 


Inquiry No, 523. 


for mattresses 


For machine for carding hair 


The best book for electricians and beginners in elec- 


tricity is“ Experimental Science.” by Geo. M. Hopkina. 


By mail. &. Munn & Co., publishers, 41 Broadway. N.Y. | 


Inquiry No. 5'24.—For parties to make a combina 
tion watch charm and match lighter 

Sheet Metal Novelties, Articles and Stampings of all 
sizes. Tools and dies manutactured on contract, Ad 
dress Standard Stamping Co. Cor, 7th & Hudson Sts.,, 
Buffalo, N. ¥. U. 8. A 





siry Ne. 5:25.—Yor manufacturers of type 
writer ribbons before they are inket 
Patent of Saw-Mitering Device, a com 
bination folding tool. Bisects all angles automatically 
Miters piain, circular radial work 
James Lumsden, P. 0. Box 72, North Tarrytown, N, Y 


FoR SALE 


segmental and 


No, 526.—For manufacturers of the oscil 





engines or castings of them 
Moistene i ‘ler, For moistening and sealing 
reo Patent r sale 
royally Excetlent chance manutactarer with 


facilities for introducing a useful device. Address 


CHAB. L. VOSE, Weaterly, BR. 1 

| 

| Inquiry No. 5297.—For manufacturers of Monarch 

wire cutters 
WANTED.—An experienced specification writer and 

| patent expert having a thorough knowledge of the 

patent practice and preferably one competent to handle 

Munn & Co,, *olleitors, Office of 

361 Broadway, New York 


electrical cases. 
SCIENTIFIC AMERICAN, 


Tequiry Ne. 528 
routing machine.” 





For the makers of the “* Becker 
Hete WANTED.—By «a manufacturer in Central New 
York, a thoroughly competent man to take charge of 
woodworking department, running on hard and soft 
wood parts for agricultural machinery. Must have had 

| practice! experience with modern machinery and in the 
| handling of a large number of men 
Address Foreman, ?. O. Box 


State experience, 
age and give reference. 
1 77a, N.Y 
Inquiry No. 5'29.—For manufacturers of small 
nails or hooks such as are driven into kegs to keep the 
hoops on, and are short enough to not reach through 
the wood 
Heir WANTED 
York, a competent man to take charge of pattern De 
partment, making both wood and metal patterns ‘ 
A man who bas bad charge of metal pattern work for 
mallesble tron fuundries and who understands the 
economical flowshing and gating of patterns preferred, 
Addross Pattern 


By a manufacturer in Central New 


Give age, experience ond references. 


In every case itis neces: | 


pumps for | 


Inquiry Ne, 507.—For parties to make special | 


Patent for Sale.—American rights to patented pocket 
warmer. A pronounced success in England. Strongly 
recommended by the medical profession. Easy to 
manufacture, Sellon sight. Protit large. W. BH. Tho- 
massen, 417 W. 22d 8t., New York 


Inquiry No. 530.—For information as to the pro- 
cess Of Jead burnings. 


| Inquiry No, 531.-—For manufacturers and dealers 
in foot power machinery, such as used by lapidarists 


Inquiry No. 532.—For manufacturers of cork- 
making machinery to be operated by power 


nquiry No. 533.—For manufacturers to make 
amall ee 





., Inauiry Ne, 4.—For the manufacturers of 


‘Hawk Brand Kk. steel. 
| Inquiry No. 535.—For dealers in Crookes balbs. 
; 


Inquiry Ne. 336.—Yor a mechanical ever or 
| plow in combinatiun with a traction engine to be used 
| In wheat sowing. 


Inquiry No. 537.—For good apd 
eneiles. 


Inquicy Ne. 538,.—For mauufacturers of 
fiber suitable for trunks. 





cheap wd 
paper 


Iuquiry Ne 539.--For manufacturers of stilis for 
the distillation of water on a commercial basis 





Iuquiry No. 540.-—Kor manufacturers of trunks 
and bage and tools for the making of the same 





tnagiry Ne, 541,—For manufscturers of trunk 
and bag trimmings. hinges, locks. covering, ete 
| Inquiry No. 442.—For dealers in or (artics to 
make a seamless bag such as ts used by salt and sugar 
wor 

iquiry No. 543.-For manufacturers of lime 
Poa hers to burn a substance in a powdered form 


Vnaairy Neo. 544.-For manufacturers of milk 
mailia. 


jnentey No. 544.--Vor manufacturers of novel 
on 


Inquiry No. 346. For suMMOr Fesert attraction 
such as shout the Chute.” plechase,’ iunte's 
inferno,” Merry -ac-rounds,’ ete 





Inquiry Neo, 44%.-—or a water fountain and ture 
| for a New York village 
| inquiry No. 548.-—For machine for engraving 
} monograms and initials on glass or chinaware, wot 
| by wrinding. 

Inquiry No. 549, ra process for treating tron 
Castings to prevent rusting ; bot malvaniging or plating 


tnhauiry No, 550, -For machinery for aliavial 
placer work; aleo for underground goiW-extractiin im 
ohinery 











HINTS TO CORRESPONDENTS, 





Names and Address must accompany all letters or 

ho attention will be paid therete, This ts for 
our information and net for publication. 

| References to former articles or answers ahould give 
date of paper and page or amber of question 

Inquiries not answered in reasonable thme should be 
repeated; eorrespondents will bear in mind that 
some answers require pot a little research, and, 
thongh we endeavor to reply to all either by 
letter or in thin department, each must take 
hia turn - 

Buyers wishing to purchase any article not adver 
theed In our columns will be furnished with 
addresses of houses manufacturing on carrying 
the same 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration 

Scientific American Supplements referred to may be 
had at the office Price 10 conta each 

Books referred to promptly supplied on reevipt of 
price 

Minerals sent for examination should be distinctly 
marked or labeled 














(8172) L. W. says: 1. If heat under 
pressure enveloped a boiler, the temperture 


being maintained, would its steaming power be 
increased, and if so what is the proportion of 
| the pressure to the heating power? <A. Yes. 
The heat would be imparted to the boiler if its 
greater than the tem 
bolle: The preasure depends 


| temperature should be 
| perature of the 
| upon the kind of material used to convey the 
| heat. 2. What is the proportion of the in 

crease In volume of alr under increased tem 

A. Air expands by heat in the rutio 
lof the temperature The absolute 
| temperature below zero Fahr, le 460°, to which 
j}add the higher temperature and divide by the 
initial temperature, plus 460 Thus the abse 

lute temperature of 50° is 510°, and if the air 
is heated to 200° the absolute temperature wil! 
| be 660°, and 660/510 1.204 the new 


%. Could hot, or expanded, air be practically 


perature? 
absolute 


volume 





j employed as a motive power’ A. Alr expanded 

| by heat is used as a motive power in hot-air 
engines 4. What is the temperature about 

} of a briskly buruing hard coal fire A. Tem 


strong coal fire is from 2,000" to 
What is the 
from the flame of a kero 
Temperature of a kerosene 


perature of ¢ 
12.500 ahr 5 greatest tem 
perature obtainable 
sene lamp A 
600" to 1,800° Pah 


mp is from 
(8173) C. C. 8S. asks 
ble for the dive 


How is it posal 





rent phonograph companies. t 
make such loud records’ I have experimented 


| with all kinds of machines, bu. cannot make 


one anywhere near as loud as I can buy I 
think electricity is used to record the sound 
waves A. It is not at all strange that a 


man whose trade it is to make records can 


|make louder ones than an amateur can We 


| 





Maker, P, O. Box 778, N. ¥. 


are not informed as to the sec 





“| process em 


ployed by different companies to make better 
records than their competitors 
($174) J. H. White writes: [ have 


seen an account of a supposed suck-hole In a 
*k in Kentucky, which npen tnvesti 
gation proved to be a huge 
fifty yards long and six inches wide, frou 
which men were rescued with difficulty whil 
which held dogs with such 


certain 





lodestone, about 


swimming, and 
power that they never came tp if thie ts 
true, ls it not a manifestation of # force radi 
cally different 
you explain the phenomenon Will you please 


from electro-magnetiam Can 


» | can purchase a lodestone 





inform me whe 
A. If this Is true, it is Indeed unilike anything 
No ltodestone ever 





hitherto know on eurth 
wer to attract the buman or canine 


had any | 

















Leer 


Sa ems 


sg - 2 


Scientific American. 





MAY 4, Igol. 








tberd W ant ‘ fer any sugwestion in ex 
planation j h report ia found to be true 
Lauk ne | im ore f iron which exists in 
ure juat ‘ in TT imtry and an be 
ght of iy dealer in specimens of minerals 
’ ! nd plenty f apecimens at the uni 
versity in your elty 
(8175) J. H. Tripp asks What is 
meat by weigh? per mile ohm We find this 
spression repeatedly used in wire catalogues 
We ight per mile per shim ; ‘") to OSM) 
nel \ That a wire ne mile long and 
havin 1 resistat f on hm would have the 
weigt en 
(8176) W. M. M. writes: I claim that 
he direction of armature f a wmuiltipl 
ne ted motor Ann be hanged by simply 
eversing the direction of irrent through the 
armature but direction of armature can be 
hanged only by reversing direction of current 
mh the fleld A. The direction of rota 
tion of an armature is reversed by reversing 
the irrent through either the fleld or arma 
ture, bat not through both 
(8177) C. T. P. asks: 1. What are 
‘ ’ in ion with beoller ex 
I fon A. If gam from the decomposition 
of water imulated in a steam boller, they 
might te led electrical gases We have 
no persona! knowledye of the formation of any 
sueb asen 2. Ie it dangerous to ground a 
telephone wire on a pipe running to a steam 
boiler 4. We can see no reason why it should 
! ‘. Would it be dangerous to put copper 
rivets or copper pipe connections on a bofler 
on a digester for boiling fats with Iime 
under 120 pounds pressure A. There are in 
some fata acids which will act upon copper and 
form compounds at the expense of the copper 
Thue the tube weuld be eaten away and in 
time become weak It might then burst from 
the excess of pressure above what it could 
stand 4. Would the copper against tron form 
electricity and dangerous “electric gases We 
have academic information that they will, but 
have been unabie te find any practical engineer 
who willl concede that there is anything in It 
A. We do not apprehend anything of the kind | 
is Iikely to happen 
(8i78) O. P. MsK. asks: Is there such 
a thing as electro-plating copper plates with 
a steel plating, or is there any plating for} 
copper that it harder than copper itself? A. 
The operation cailed “steeling’ Is really coat | 
ing a softer metal with tron rhere are sev- | 
eral metals harder than copper which can be | 
deposited upon a surface of copper rhe pro | 
cesses are given in Langbein'’s “Electro-Deposi 
tion of Metals price $4 by mail, a full and} 
rellabie treatise on the subject | 
(8179) W.M. D. asks: 1. What is the 
at of magnetizing steel blocks 1x %& inch, 
and how lenge will they keep their strength A 
Steel Magnets are best made by sending a cur- | 
rent of electricity around them. Make a coil | 
of wire large enough to pass the bars through | 
and connect to a battery ass the bar to and | 
fro several times through the coll If prop 
erly taken are of, the magnetism will be re | 
talned See Screxntriric American, Vol. LX., | 
No. 16, price ten cents by mal 2. Ie there 
any way to register daylight \ rhere are 
several forme of sunshine recoruer in use. Any 
ef these will give the time during which the 
un has shone while it has been exposed Nee 
CIENTIVIC AMERICAN SUPPLEMENT, Nos. 277 
136, 360, 564, 662, 1156, price ten cents each 
for tlustrated descriptions of these instru. | 


nents 


(8180) I. G. Von H. asks l How | 


large a spark from a spark coll is it necessary 
to have to excite a wire, say 1,000 feet away 
with the Hertzian wave as used in wireless 
telegraphy \ 4 Ruhmkorff oll is required 
for wireless telegraphy While exact data are 
not at hand, tt is probably near the truth that 
a spark coll giving a spark of one-half inch 
In length will transmit 1,000 feet 2. Will a 
disruptive spark from a static machine excite 
a disiant wire like the spark from a spark 
coll’? A. A static machine may be used as a 
transmitter 

(8181) F. H. P. asks: Will you please 
state In the inquiry column directions for mak 
ing an electrical heater rhe system is the 
Edison three-wire, direct current, 110 volts at 
half ampere A. If you wish but one-half an 
ampere to flow through your heater, it will not 
have much heating power llowever, to mak 
it, take about 625 feet of No, 26 tron wire and 
arrange it so that the turns do not touch each 
other They must not touch anything which 
can be set om fire nor rest on any metal at 
any point Asbestos is used to prevent the 
wire from coming im contact with the metal | 
frame which must be used to support the 
wire 





INDEX OF INVENTIONS 


Fer which Letters Patent of the 
United States were Issued 
for the Week Ending 


APRIL, 23, 1901, 


AND BACH BEARING THAT BATE. 
{See note at ed of list abont copies of these patents. } 


Abeading machine i. - Nash.. 
tor battery, 


eee OU, 








Foot and 
Power 


“ ” 
tar Sorew Cutting 
Automatic 
Croas 
Feed 


POR PINE, ACCURATE WORK 
Send for Catalogue B 
SENECA PALLS MPG. CO. 
695 Water Street, 
Seneca Falls, N.Y., U.S.A. 


ATH 007 TOOLS v0 SUPPLIES 
THES csi 


FOR LIGHT AND MEDIUM WORK 


this new M4 inch 


«_B. F. BARNES 


Upright Drill is several laps ahead of any 
other drill on the track. It will drill from 
t 6 of an ineh up to % of an Inch and isa 
strong, well built, durable tool. 
It doesn’t cost a whole ee either. 
tails are yours for the askir 
"Rocktord, mW. 









De- 


B. F. BARNES COMPANY, 








Prices reduced for 












16 West 23d St. 

$157 Broadway 

804 Fulton St. | 
io? Tremont St. | 
084 Chestnut St. 
sd ‘State St. 


Al Toot Inventor 


80 comprehensive that it inc'udes 
most every tool at present used by all 
trades and professions is 


Montgomery & Co.'s 
Tool Catalogue 


a book of 510 pages, illustrated, weli 
printed, pocket size, and mailed to any 
address on receipt of 25 cents 
MONTGOMERY & UO., 
105 Fulton St., N. ¥. City. 





Noston: 
sn 9 













State 
size and amount of 


WROUGHT 









wanted and we will quote prices. It costs you 
nothing and may save you much. We ship 
stock quoted promptly and therefore 
make prices ony on exact specifi- 
cations AERROTOR CO., 
Chieago Heights, [IL 










CREST MFG. CO. 


CAMBRIDGEPORT, MASS. 


3 to 5 H. P. MOTORS 









CREST Coils 
Sparking Batteries 
Plug Carburetors 


Acetylene Gas Lighting 


Reduced to the most 
Efficient, Safest, Simple 
and Economical Use. 

We guarantee our machines per- 
feetiy automatic in action, to ex 
tract all the gas from the carbide, 
and absolutely pe over production 
or lose of gas. Approved by the va- 
rious Boards of Fire Underwriters 
Standard sizes 10 to WWlights. Ex- 
clusive territory given to responsi 
ble agents. Correspond with 


NIAGARA FALLS ACETYLENE GAS MACHINE CO.. 
Niagara Falls. N. Y. and Canada. 


| NICKEL 
He Electro- Plating 
a2 Apparatus and Material 
es THE 
= Hanson & VanWinkle 
He Co., 


Newark. N. J. 
196 Liberty St., N. ¥. 
% & 8. Canal St 
Chicago. 





) Sena 
for 


‘BICYCLE TIRE REPAIRING.— THE 
trating the method af tanerie aches aud pun with 


pliers and her with rubber band plugging 
and the = o re bands. 9% illustrations. Con- 
tatned SUPPL EMENT * 102. Price 1 cents. For 
sale le by uno & Co, and all newsdealers. 


Special Machinery, Dies and Cools. 


Sub « Press « Dies 


For Punching and Forming Sheet 
Metal, A SPECIALTY. 
B.- , M. CRISWOLD, 

Griswold Building, 
eas-cr Union St., 
NEW HAVEN, UCONN, 

















Amalgamator, L 


Amalgamator, 


Antirattler 
0 «Jarre 
Anvil, O. P 











and 
“ll 


Mayhew 


Wileox 
Automobile driving gear, 





672,730, 


Gbhightert & Schofield 
coupling, 


combined, 


Steluhauer 


Axle fastening, ©. Kuchenbrod 

Axle spindle, wagon, H. Stockman 

Back pedaling brake, C. O. Barnes 

Ha Bee Laundry ba 

Baling pre Tuttle, et al 

Balls, ete., machine for manufacturing, J 
Bornemann 

Basin casing and cover, catch, J. Banwell 

Bearing and boxing, roller, Wood & Doug 
ase 

Bearing, lubricating, P. Thomke 

Bearing, roller, Wood & Douglass 

Bed crib attachment, J Hawkins 

Bed, folding, L. W. Welch 

Bed, sofa, P. Bradish 

Bed spring, A. M. Sorey 

Bedstead, BE. M. Antiadel 

eling, J. H. & KE. F. Porter 
. A. Mayerson 

Bicycle package carrier, ( W. Smith 

Bicycle pedal, I. A. Braddock 

Bicycle saddle, P. W. Tillinghast 

Bicycles, attachment for carrying rifles 
ete., on, G. T. Spetr 

Billets, of, W. B. Hughes 


Billiard 
Blind, 

Blower or pu 
Boller flue ¢ 


cue, 


Boller furnac 


Bolt cutter, 
Boots or shoe 
soles, Ut 
‘ ba 
Bottle 
Bottling 
and 
& Meimt 
Boutonniere 
Box 
Brake 
Bridge, 
Broom 
Bucket, W 


opp 


apply! 


Bucket and hk 


Buggy seat, 
Building 
Bundle 
Button, 
Caisson, W 

Jalendar and 


‘ulme 


‘alipers, EB 


amera-holder 





and floor, 


holder, 


manufacture 


window, 8 
mp, EB 


leaner 


8. 5S 


King 
n 


were 
z. 1 





cor 
ng 


R 


Smith 


A 


*, steam, V 


(ron 
Kent 


\ 


Bolsinger 
chine for a 


ssuring 
ests ablishme nts 
transferring 


bott 


Met 
ibined, 


revolving lift, J 


devi 
led 


( 


mechanism, 


P. ¢ 


Mereness, Jr 


A. Osborne 


vald 


assembling Inner 
ters of 
72,624 





e for holating 


beer in, Lieber 


ormack 


Oo. Wickersham 
A. Flowers 
owing 


Bdwards 


Benzing 






BE. A 


ventilator, 
earrier, W 
collar or cuff, G 


therefor 


Grege 
c. 
a 


{ Ss 


ry 
M 
Moo 
B 


McFadden 


adve 


r 
Raus 
W 


rtising 


device, 


Reams 
iller 
re 


combined, 


V. Esmond 
L. Baender 


‘an capping machine, C 


| 
‘ 
{ 
Can closure, 
Cane loading 
Car, compart 
Car, railway, 
Car side bea 
Car wheel, ¢ 
Carbureter, V 
Carbureter, J 
| 
( 
‘ 


ard cutting 
ard trays 
several, 
Cards, ete 
( \ Ss 
Carda, et 
Hunter 


Carding engines, 








milk 

mach 

ment, 
L. ¢ 

ring, 
I 


Vv. 8. 
M 


mact 


togetb 


Ww. 8 


adjustable 


tyles 
feedir 








EB. Mills, 


ine, J 
J. B 
3. Mor 
H 

Voynow 
Johns 


Martinez 


Strauss 


itony 


Perry 


” 


Goldsmith 
ardboard or pasteboard box, 


bine, I 
er de 
Dodd 


< mechanism 


vice 


partition 


apparatus for 





672,854, 
F. T. Austin 
Hunter 
for handling 
holder for, 
for, D. E 


stripping re 


volving flats of nes & Heaps 

Carpet sweeper . for attaching 
handles to, Shanahan 

Carriage, horsele BE. Sanchis 

Carrier * Bundle carrier 

Cartridge, W. M. Ryan 

Cash registering machine, J. Perrott 

Caster, Neuberth & Ill 

Casting ingots, means for, A. J. Lustig 

( afalque, folding M. Smit 

Catapult Bachman & Fist 

Chain, L. EB. Jacobus 

Chamber vessel, H. Hinckley 

Change maker, 8. 7 Fisk 

Cigarette machine, G A. Jasmatzi 

Cigarette mouthplece applying machine, 
J. 8S. Beeman 

Clasp, C. E. Mixer 

Clasp, C. A. Barrows 

Cleaner, W H Anderson 

Closet cistern and valve therefor, G. W 
Wilkes 

Closure, F. H. Smith 

Cloth board A. M. Chaffee 

Clothes line holder, H. Hafker 

Coating with molten metal, apparatus for 
handling sheet metal plates during the 
process of, J. Baxter et al 

Cock, ball, F. F. Flagg 

Cocks, valves, ete., arrangement for operat 
ing, Feldmann & Korach 

Coffee or tea pot, E. Landvoigt 

Coin controlled mechanism, W Hi Pum 
phrey 

Comb cleaner, ( Fleming, Jr 


Combing 
Tunstall 
‘ombing mac 
Layland 


machine 


hine 


attachment 


dabbing 


brt 


& Whitehead 


cotton, H 


ish mechanism, 






Commutator brush and brush holder, R. Lun 
dell 

Commutators, means for protecting, A. D 
Baldwin 

oncave, Kailor 

ondenser, exhaust head, R. Wetherill 

‘onduit capping, interior, W. F sossert 

opy holder, W. . Burt 

‘opying press dampener, roller, G. C. Hoff 
man 

Corkscrew, J. R. Murphy 

Corn husking and shredding machine \ 
Van Ness 

Cotton preas, cylindrical, W. G. Long 

Couch and chair, combined folding A 
Grenier 

Crane, traveling, F. W. Tannett-Wal 

172,576, 

Crate, shipping, J. C. Jentg 

Cream separator, centrifugal, "T C. Robert 
son et a 

Cultivator disk, J Newton 

Curtain and blind support, combination, W 
Coss 

Door fastener, A. Burson 

Door securer, M. B. Brooks 

Drill See Grain drill 

Prill casing extractor, Wilson & Loy 

ry ind making sa , 3 Sebir 

Dwe 

Kecent ric 

Electric distribution system Hubbard «& 
Chamberlain 

Electric light apparatus, D. M. Moore 

Electric light vacuum tube, D. M. Moore 

Blectric lighting system for railway cars. 
J. W. Guillott 

Blectric lighting system for railway trains, 
J ’. Guillott 

Electric switch, J. Reid, Jr 


Electrical conductor, W. 


Electrical 
Electrical 


ing ships, 
Electrodynamic 
al 


eld et 


Elec anes herapeutic mac hine, 


Elevator. 

vator 
End gate, F 
Engines, 


in internal combustion, 


Engines, oll 


switch, 
transmission of motion 
H. A. Spiller... 
propulsion system, L. 


ysley 


See Hay 


ete., 


W. F. 


M. Sturgis 


Macpherson .. 
Engines, sparking igniter for explosive, A. 


explosive, 


Feed 
Schlieper 


va porizing 


A. Markey 


elevator. 


means for preventing 
G. H. Lieyd..... 
pump for explosive, 


F. Van Dene 


See Casing extractor. 
oO 
Feed water heater, W. L. 


Bossert. 


coin 


for steer 
Rosen 


controlled, 


Portable ele- 


back firing 
Frith 





Pen ex- 


Hill...... epeeese 
water heater and purifier, J. B. 












































672 


672,500 


875 


672,555 
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| anteed 


other electrical work. 
th Catalogue 











AUTOMOBILE PARTS 


iF YOU ARE BUILDIN( 
AN AUTOMOBILE, WE CAN SUPPLY YOU 
WITH PARTS AND FITTINGS. 
iN ouR SEVEN FACTORIES we make 
RUNNING GEARS, TOOL STEEL BALLS 


STEEL RIMS, STEEL STAMPINGS, CHAINS, 
SHEET STEEL FORGINGS 


\merican Sheet Steel Company 
sattery Park Building 
New York 
Manufacturers of all varieties of 
Iron and Steel Sheets 
Black and Galvanized 
Plain and Painted 
Flat, Corrugated and 
“*V’’ Crimped 
Apollo Best Bloom Galvanized Sheets 
W. Dewees Wood Company’s 
Planished Iron 

Dewees Wood Company’s 
Refined Iron 
Wellsville Polished Steel Sheets 


New Microscope for Nature Study 


and for nee in the Examination of Ores, 
etals, Wools, Fibre, etc. 

N — 1 Ocular and 

Queen ‘Acme 0. in. objective giv- 

ing power of about 0. diameters, 1 set of 

12 prepared slices of insect parts “ otber 

interesting specimens, all in case, 816.00 
ct” Ask your nearest Optician for it. 


QUEEN & CO., Inc. 
ptical and scientific Instrument Works 
0 Chestnut St., Phila,, Pa. 
59 Fifth A 










Write for Circular. ve., New Work: 

Acetylene Gas Burners, .MPorTeD 
Schwarz Perfection Lava Burner. 

Highest awards in all acetylene Expo- @LL 


sitions. Made of one piece of lava. Are 
faultless and every one tested and quar 

v?™ Send for Price List 
Blowing Sole Agents for 
a the U. 8. and 

a ”) 

Perfect Alignment Canada. 

M. KIRCHBERGER & CO. 
50 Warren Street, New York. 


THE AUTO-CARBURETTOR 


made upon a new principle furnishes a reli- 
able explosive mixture. Easy ignition and 
greatest expansion. No pump required 
Uses any grade of gasoline with no waste. 
Kepecially adaoted to automobile and cyc 
moc Dur customers say it is the best 
Carburettor in the market. We make also 
the Register Valve for controlling the 
flow of gasoline or other fluids. Write us 
sos prices and booklet on Carburettors., 
Gasoline and Steam poets _ Automo- 

biles built to order and repaire 

The Avery & Jenness Co., 60 South anal St., Chicago. 


| ARMSTRONG’S No. 0 THREADING MACHINE 


Can be attached to bench or post. 
Desiened for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one for pipe & to 1 inch; the 
other for pipe I'¢ to 2 inches, 
inclusive. E ses the regular 
rmstrong adjustable dies. Oth- 
er attractive features. Send for 
varticulars. The Aymagreas 
Mf. Co., 139 Centre Stree 
New York Conn. 


INDUCTION 
COl LS for experi- 


ments in X rays and 





Bridgeport, 








Free. 


Mass 
MINIMUM COST. 


If you use a pump for 


E. S. RITCHIE & SONS, Brooxune, 
MAXIMUM POWER 


beer, lard. acids, starch, 
pe trole um, brewer's 
mash, tanner’s liquor, 


cottonseed oil or fluids, 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 


which does the most work at 


the least expense. Simpjy 
constructed. Can be run at 
any desired speed. Perfect- 


ly durable. 
skilled workman. 


TABER PUMP CO., 32 Wells St., 


All parts are interchangeable. Needs no 
Defects guaranteed. Catalogue free. 
Buffalo, N.Y., U.S.A 


FOR VEHICLE AND 
MARINE PURPOSES. 
ror more economical 
‘ four cylinder motors, Pos 
ss every known point of excellence 
Durable in every part De- 
tachable igniters, heavy bear- 
ings and shifting spark, water 
jacketed head, runs any speed 
from 100 to 1500 per minute 
#<¢ to 10H. P. Fully guarantee; 
Grouna joints throughout. 
Buffalo Gasoline Meter Co., 
Buffalo, x. ¥., U. A. 


SENSITIVE LABORATO2Y BALANC E. 

By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. “he balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings aowee nee 

n 













Apply for Catalogue 





stages of the work. This article is sonteinss SCIEN- 
TIFIC AMERICAN SUPPLEMEN 4. Prive 10 
cents, For sale by MUNN & Co. “3 Broadway, New 


York City, or any bookseller or newsdealer. 


A Marvelous Machine! 


Wateb the wonderful work 
done by our 
and Pipe 
Threads nipples of all sizes 
So swiveied that it can be 
reversed and pipe cut off close 
togrippers. Vise can be open- 
ed or closed while pen ae 
isin motion. Send f 

RELL 


Be. Rit nc 


























EASE oF REPAIR 


You have probably seen the kind of tires 
that riders swear at 

G & J Tires are the kind they swear by— 
always faithful in service and easy to repair, 

A puncture has no terrors for the G & J 
riders—no tools of any kind required. 

Ask for G & J Tires and do not be put off 
with a substitute. Art catalogue free. 


G & J TIRE COMPANY, 


Indianapolis, Ind, 
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-dadeaadadeaataataetatbtditadad 
SATISFACTION GUARANTEED. 
Acetylene (jas (jeneration 
PERFECTED. 
Bess The apparatus embodies en- 
L tirely new principles. Safe, 
sae” automatic, simple to install 
and operate. Next to daylight 
in cost and quality. Any capacity from table 
lamps to town plants. Also bigh grade “ Cri- 
terion” stereopticons 
J. B. COLT CO., 
Dept, 8, 21 Barclay St., New York. 
Boston. Chicago. Philadelphia. 
ae aanmnenaneiulnianal 
OUR BUSINESS |S TO MAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALC HARD SUB 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM COT- 
TON-SEED T0 ROOTS AND HERBS 
BY AN UNEXCELLED PRO 
CESS. IF YOU WANT 
ANY KIND OF A 
LAMILL OR GRINDING 
MACHINE, COME TO 
US AND YOU WILL 
GET THE BEST 
AND STILL SAVE 
eh! WITH US QNCE AND y 
TIMATES FREELY FURNISHED 


MONEY 
OU wont CHANGE 
SPROUT, WALDRON & CO. 


ENO FOR ATALOG ve 4) 


MUNCY.. Pa 





(OIL «> SMELTER ! 


—-—— eee - — — 


The Union Consolidated Oil Co. 


with over 17.000 acres of valuable proven oil lands, 
and a monthly production of 3,400 barrels. 


Equivalent to Over 2 Monthly 


on the entire amount invested in its stock; the 


Standard Smelting & Refining Co. 


with its plant of 250 tons capacity now under active 
construction in Y avapai County, Ariz., to be com- 
pleted and in operation in August, promise larger 
dividends and immediate profits than any mining or 
industrial investment now before the public. We 
are Fiseal Agents for 8 mining companies, of which 


4 Are Paying Regular Monthly Dividends. 


The Union Consolidated Oi! Company will begin 
dividends in May, and The Standard Smelting & 
Refining Company, as soon as its plant is in opera- 
tion in August; the other two rapidly approaching a 
dividend-paying basis. A limited amount of the stock 
of the former Company is offered at 1744 cents per 
share and of the latter Company at 4 cents per 
share, both fall paid and non-assessable; or the two 


in Combination at 55 Cents Per Share. 


Prospectus of each Company, latest reports, sub- 
scription blanks and full particulars on application. 


DOUGLAS, LACEY & CO., 
BANKERS AND BROKERS, 
Members New York Consolidated Stock Exchange. 
66 Broadway and 17 New St,, New York. 
BRANG a ES 
* The Cuyahoga ” Building 
> Lote rnational Trust Co 
The Betz Building 

Building. 
sed Building 





‘ ‘levels <1 
Boston, 
Philadelphia,“ 
Chicago, “ wT 1¢ Fisher’ 
St. Louis, “ The Security 
Hartford, Conn., “ Hill s « 
jew Haven, Conn., “ First Nat. Bank” Bidg. 
Cineinnati, * The Union Trust * Buildin 
St. John, \. B..“ The McLaughlin ” Buildings. 


Building 





pon ne ‘ 








Montreal, Can., “ The Temple ’ Building 
London, Eng., “ 


The Trafalgar” Buildings. 
‘HOT BATH 
” 








FOR ONE CENT. 

Moses, by the aid of a rod, 
struck a rock and got cold wa 
ter. You by the aid of 4 
Humphrey Crescent Heater 
strike a match and get hot 
water. They require no com- 
plicated piping, simply connect 
with water and gas in 
bathroom. Guaranteed. 

te” Write for Booklet. 

HUMPHREY MFG. & PLATING CO., Kalamazoo, Mich. 


POSTPAID 


CUTLERY CO 





7 


| Frtetion roller, J, F. 


¥ —_ awerican, 


Feed water purifier, NLL Hayden... 
Feeder for steam bollera, automatic 
A. L. Hetn.. ee ee eaone 
Fence machine, automatic, J, Harris... 
Fence post, Mullenix & Driver 
“les, follower clamp for document, D. B, 
Hunter : eceneeves eeesese 
‘iiter press, J, Critchlow 
‘iter press, R. C. Congdon. 
‘iter, water, A. W. Bodell.. 
inger ring tray, W. Loeb. 
irearm magazine closure, 
derason ‘ 
Fire escape, J, M, 
Fire escape, J oy 
Flue cleaner, BR. A Rone. Sane 
Flue cutter and roller, J. Mackensle,....... 
Folding chair, legless, H. W. Potteiger.... 
Folding stand, L. P. Halladay 3400400 
McElroy......... 
Fruit grading machine, 8. MeGarvin.. 
Fruit juices, device for extracting, ©. W. 
Taylor ooenee 


Kjeliman & “An 
Woodruff... via Ce 


| Furnace, R. B. Davis..... : oe 

Furnace tapping device, electric, O. Fro 
lich cosecervebdbeseracvvevese 

Galvanic battery, C. B. Schoenmehl........ 

Game apparatus, R. C. Brown 

Game, bagatelle, H. W. Hoopa, Jr 

Game board, L. L. Lounsbury 

Game piece, J. W. Gedney 

Garment and hammock, combined, J. Con 
ley 


| Garment 


Garment fastener, W. G. & L. Pfeiffer 
hanger, F. P. ,Johneon........ 


,union, J. Conley 





Garment 








. 672,530 
-» 672,505 
. 672,502 
. 672,846 


. 672,788 


672,561 





672,453 


672,721 
672,505 
672,601 
672,715 


672, 839 
672,478 


672,730 


. 672,512 


672,777 


.. 672,729 





Gas and coke, apparatus for the manufac 
ture of illuminating, EB. R. Besemfel- 
der a .-++ 672,004 
Gas burner, C. F. Allen..... ; 6T 2.748 | 
Gas burner, Bennett & Jones...........65, 672,817 
Gas burner, acetylene, C. Willaon..... 
672,502, 672,508 
Gas burner, incandescent, C. W. Taylor.... 672,722 
Gas or gasolene engine, J. Doorenbos...... 672,615 
Gate. See End gate. 
1 Gate, Th. Tn BERR... ncccciescccsecccece 672, 792 
| Gearings, compensating, Kramer & Blum... 74 
Gearing, variable speed, L. Jones, Jr........ ora. 779 
Glass articles, blowing necked, H. SeeeS « 672,717 
Glassware blowing machine, H. Semple.... 672,716 
Glove fastener socket me mber, J. R. Smith. $72,496 
| Grain distributer, R, semeseecene 2,837 
Grain drill, B. O  w.-, . pit pi 


| Hay fork, F. A. 


Grain drill, Denyes & Schutt 

Grate, A. ©. Fletcher 

Grinding harvester sections, 
Kennedy. 


Daniel ‘ 
Hair crimper, B. R ‘Godward 
Hair fastener, L. Bassett 
Hammer, pneumatic, J 
Hammer, shaft upsetting, J. P 
Hammock and accoutrements, 

Conley 
Hanger See 

hanger. 
Harrow, disk, J. Lindstrom 
Hat fastener, M. B. Mosher. 
Hay elevator, W. McMeans.. 
Howard. . 
Heater, J. R. Vance.... 
Heating apparatus, J. F 
Heating device, A. D. Campbell 


Dunlop ° eee 
Harrington. 
combined, J. 


Garment hanger. Gutter 


McElroy 





Heel trimming machine work rest, E. E 
OCOMGEF ccccccvcsccsccessncis : 

Hinge, spring, © ‘ope tr & Kirkpatrick 

Hob by horse and tricycle, combined, F 
Black obebesdcrocecscoson ° 


Hook and eye, “'W. Robinson. 


Hop drying apparatus, A Blackie. 

Horse detacher, W. 8. Berry 

liose reel, R. D. Wirt 

Hosiery supporter, 8. Gardner 

Hot air furnace, J. F. Hall.. 

Hot air furnace, W. Wewers.. 

Hot-air furnace, P. W. Beech......... 
Hydrocarbon burner, C. A. Roster........ 


Incandescent mantel support, M. Herskovitz 
Insulated railway rail joint, G. A. Weber. 


Ironing machine for’ collars and cuffs, 
smoothedge, G. EB. Norris............. 

| Jars, ete., aerating cap for, A. R. Bailey. 

Kinetographic apparatus, W. H. Re 


|} Lamp, gas, J 
| Lamp, 


| Letter attaching device, E. 









672,710, 
Knob, door, G. EB. Tyson.. 
Knot tying implement, H. D. Coleman. 
672, 635, 
Lamp, Toltz & Lipschutz......... 
Lamp, ceiling, Toltz & Lipschutz 
Lamp, electr ure, A. De Puydt.......... 
Lamp, electric are, C. & J. Holmok...... 
Lamp, electric incandescent, Hollub & 


Mignal 

Franklin . as 

street, V. H. Slinack....... ea 

Lamp supporting device, electric, E. J. 
McAllister et al 


Lamps, conductor and contact for electrical 
glow, J. A. Halford.. . 2 gies 

Lamps, glower supporting plug for electric, 
Van Vieck & Stevens 


Lantern igniter, F. Mey 
Last for use in manufac ion “ot ‘rubber shoes, 
Cc ’. Parker 

Lathe, turret, Potter & 
Laundry bag, J. J. Tully 
Legging, A. M. Lungard. 


Johnson . 


© aesar. 


Lighting and pening apparatus, J 8. 


Goodwit n 


Lineman's climber, P. 8. , Dumboiten see an 


Liquid gage, A. Pollatse 
Lock, P. V. Cornils oes san 
Loom filling supplying mechanism, J. 


Northrop .. 
Machinery, automatic 
Brewster 


stop for heavy, v. 8. 


| Mail bag catching and delive ring apparatus, 
| cke 


| Micrometer gage, H. 


IN ONE MINUTE” 


automatic, C. E. 
Mail box, W. D. 
Mallet or hammer, 
Malt kiln floor section, 
Malting system, gravity 

her 
Mangle, hand, W. H. Anderson 
Match box, Paul & Hilbig 
Match safe, T. A. Bell 


w right oén 

electric, Ce. D. 
R. Bohnen ; 
pneumatic, P. Ren 


Matches, machine for unloading, C. F 
GH: 5. dedbsbdecveatakeases sRithy 
Matrices and stereotypes of celluloid, pro- 

ducing, D. Lic htenberg- Madsen......... 


Measuring cabinet, <innard...... 
Medicated salt rock, ©. O. Green et al 
Isherwood... 

Mill. See Rolling mill. 

Miner's squib, BE. 
Molding machine, 8. H. panes 
Mop wringer, Cody & Houwers. 
Motor, W. E. Rice.... 

Musical instrument pad holde r, LT? 





Haile 


| Nail or spike, G. T. Walker 

Nut lock, T. W. Hine 

Nut lock, P. Lahr 

Oils, oxidizing, A. 8. Ramage 

Package covers, fastening device for fabric, 
D. R. C. Devine ye .> 

Pan seraping and cleaning machine, R 
Henkel 


| 


your | 


| Paper ‘olding machines, automatic point 
for, C. A. Sturtevant. 6 
Paranucleoproteids, manufacture of trans 


Paper feeding machine sheet calipering de 


vice, T. C. Dexter 


parent products from impure, A. Spit 
teler .. 

Pasteurizing machine, N. D. ‘Nelson Aleid 

Pattern plate for folding and marking grr 
ment sections, P. Menahan. 

driveway, W. A. Mundy. 

Van Wyck & Phillips 


eraser, combined, A 


Pavement, 
Pen extractor, 
Pencil sharpener and 
G. De Waldo 
Pencils to me -~morandum or other 
means for holding, M. Vernon.... 
Photographic pegetive washing apparatus, 
Orr & Smith..... 
Pintle forming die, R F. Semple 
(Continued on page 286) 


books, 







Grinding machine, A Johnston. ; ° 612 
Gun, machine, F. Alessi........... ée 672,600 
Gutter hanger and “sereen. ‘re tainer, M. J. 


.. 672,638 


. 672,007 


672,701 
672,506 
672,816 


672,552 








672,506 
672,876 


672,834 
52 





. 672,68 


sea 





672,700 
. 672,480 
. 672,658 
. 672,845 
672,684 
672,481 
672,608 


672,567 
672,692 


672,711 
672,866 


672,636 
672,879 
672,880 

672,507 
or 2” 770 


cn, 
672,825 
672,861 
672,489 


672,639 


672,790 


672,647 
672,742 
672,499 
672,535 
672,751 


672,504 





672,801 
| 
672,847 


672,832 


672,518 


") 672.841 


672,605 


672. aes 4 





672,591 


672,534 


. 672,782 


67% 





672 


. 872,922 


672,650 
672,542 
672, +4 
672,455 





672 
672,40 BA 


672, 487 | 





672,441 
672,723 


172,005 
672, 873 | 


wenerates ¢ 


pots 





$4.75. 





$44446464664646666464466 


Write for Pree Mustrated Book G. 





quart of water, fn two minutes and ooo! 


| 
hotal” costs 
comvunics © is perfect; no smoke, no smell, no soot deposit on 


rh Sure chows smallest size, § Ins. high, wotgint Se the. Price 
ade tp sizes large enough to cook a course dinner. 

THE HYDROCARBON BURNER CO., 
Boston, Mass.; Globe Gas Light Co., 





«~The ‘ Khotal’’_- 
Blue Flame Oil Stove 


(For Home on Camp orn YacnT) 


mene, It will botl a 

a dinner quickly, It 
Segres of hont It has no wick 
It is strong, durable and ornamen- 
"su Pa finish and excellent work 


« from commen ke 


bs buy and little to run, The 


197 Fulton St.. New York 
TT-79 Duion St, 





A are LAUNCH 


Must have speed, combined with safe 
= reliable powers she must be built 
m lines of grace and beauty, The 
preation”’ covers these 
ts. In ite use you are tranquil | 
mind, body and ona, DO “Mink 
figuring upon “ her ¢0) ing.” Minimum 


ah, ws speed rewalnor.” Write for clroular van Seg 
WESTERN GAS ENGINE CO.. - - MISHAWAKA, IND. 


Our 
Specialty: 








pA Abhi bi Ri Li Lippi pi hina nnn hhh enn eee eee 





Knock- 
Down 
Boats of any 
description. 


AMERICAN BOAT & MACHINE CO. 
ROW, SAIL AND PLEASURE BOATS, 


Marine Station. ST LOUIS, MO. 


OUR MARINE MOTORS 


anc GUARANTEED ro 
GIVE SATISFACTION. 
Durable in Construction and 
Easy and Safe in Operation. 
a Send for Cataiogue and 
investigate our claims, 
TRUSCOTT BOAT MFG, CO., 
St. Joseph, Mich., U, 

















| Sesessess see 


‘By constructing your boat 
from a set of my Boat 
Building Materials more 
than one-half the boat fac- 


tory’s price can be reailzed. 
Also economize treight 500 
recent. Launches, Salland 
ow Boats, Gasoline En- 
gines. Catalog free. 
8 


Wie oD) M oD) A RT, 3545 DeKalb St. 












Send Se. for catalog of 
Monarch Marine 
€asoline Engines 
% to 45H. P, $200 up. 


Grand Rapids Gas 
Engine & Yacht Co., 


Grand Rapids, Mich. 


GERE GASOLINE. ENGINES. 


on nt ea ‘ace std 
GRAND RAPIDS. MICHIGAN 














DaViNgS Banks 3% 


IF YO 


Have 


some money in a savings bank or have investments 
that are paying you but three or four per cent., 
US and we will show you our plan for the investment of your money where 
it will probably net you 12 per cent. per annum. 


Industry \e' 


WRITE TO 





assessable 


tion, April 6, of this paper 





The United States Steel Company 


Has been established for two years, and we have one plant which alone cost us $250,000, but it is too 
small to fill the orders for JUPITER STEEL CASTINGS, 

The capital stock of The United States Steel Company is three million dollars, divided into 
six hundred thousand shares, with a par value of $5.00 each. 
Three hundred and forty thousand shares of this stock have been issued, 
eighteen months a dividend of 12 percent per annum has been paid on the outstanding stock. 

The United States Steel Company has the sole 
CASTINGS, which are castings of the quality of forgings, and the 
which is now in use on the system of the Boston Elevated Railroad and other roads 


To provide further capital for the enlargement of their plant, 
demand for Jupiter Steel Castings and to build the Neal Duplex Brakes, the 
have authorized the sale of ten thousand shares of the treasury stock at par ($5.00) per share. 

We will be pleased to send to those who are interested in an investment a fv 1 prospectus of 
this company, together with a record of what has been accomplished in the past two years. 


THE UNITED STATES STEEL COMPANY 
143 OLIVER STREET, BOSTON, MASS. 


Every share is full paid and noa- 
and for 


right to manufacture JUPITER STERI, 
NEAL DUPLEX BRAKE, 
See descrip 


so that they can supply the 
Board of Directors 








The ‘ of Wolverine = Three 
Cylinder Gasoline Ma- 
rine Engine. 


The only reversing and self 
starting gasoline engine on 
the market. Lightest engine 
for the power built, Practi 
vibration . 


Write 
ive at 







triple marine and stationary 
motors from bi to WH. P. 


WOLVERIN 
MOTO! OR WORKS, 
Grand Rapids, Mich. 


, q + . 
THE BICYCLE: ITS INFLUENCE IN 
Health and Disease.—By G. M. Hammond, M.D. A val- 
uable and interesting paper in which the subject is ve 
paustively treated from the Soltqw ing eerndpomite: 2 

The use of the cycle by persons in health he use of 
the cycle by persons diseased. Contained In SCLENTIFIO 
AMERICAN SUPPLEMENT, No. 1002, 
To be liad at this office and from all newsdealers 





And all kinds of WIRE ROPE, SSS Seal — ete. 


92 Centre St., New York. 


Branch Offices: } 47.49 80. Canal St.,Chicago, Ii, 


' alone. Both friction and 


Price 1 cents. | docks 





THE STEAM TURBINE; THE STEAM 
Engine of Maximum Simplicity and of Highest Ther- 
mal Bficiency. By Prof. Kk. H, Thurston, A valuable 
series of artic ~} having cuts of some of the more ef 
cient engines of this type the Parsons’, De Laval, poy. 
.; with exhaustive tables giving | the result of t 
and much general data on $03 su mn Hi Contained 
SUPPLEMENT Nos, 1306, 130 | an 208, Price 1 
For sale by Munn & all newsdealers 


CREAT POWER-SMAi.L COST. 


The maximum of strength, dura- 
billiy and safety, with the mini 
mum of cost that describes our 
Hoisting Engines for ope- 
ration en Gasoline, Dis 

tillate or Crude Ol, Ew 
ery part of the engine 
interchangeable. oon 
saves its cost in fuel 


cents each, 
















Boyer ty 20) pars 


geared hoist, 6 to 10b.p 
For quer, | mine 


Gasoline Engine . P.O; Bem tilda, Kanes Clty, Mo. 





MANUFACTURERS OF 
LESCHEN CO.’S PATENT AERIAL WIRE ROPE 


TRAMWAY. 


The only satisfactory Tramway on the market. 
ESTIMATES OW APPLICATION. 
MAIN OFFICE: 


A. LESCHEN & SONS ROPE CO. 
WN 


$20-922 North First Street, ST. LOUIS, MO. 





we er nine eee ree ee 




















SKE A wees 


bce; 


Ls Seo ed 


Sata 
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Scientific American. 








Powerful, Kespe ° 
Darable and Efficient, 


“The Reeves 
Variable Speed 
Countershaft 


for securing any speed without 
change of belt « ows of time Es- 
pectally adapted f r all kinds of tron 
vuorking Machinery fron Lathes 
Pianers, Boring Milis, shapers, ets 
Machinery Experimental 
Machinery—in fact all kinds of ma- 
chinery requiring a change of speed 
With tt a large increase and « better 
grade of work can be proauced 


2 Send for handsomely Uustrated 
cat slope S 


REEVES PULLEY co. 
COLUMBUS, IND., U, S. A. 





HIGHEST EFFICIENCY 


attained in the 


STOVER 
GASOLINE 
ENGINE 


The beat is always cheap 
est Write Jor prices, 


STOVER ENGINE WORKS, FREEPORT, iLL. 


THE solar z & WEISS KEROSENE 


and GAS Engine 
hun KEROSENE 


cheaper and safer than gaso 

ne, Automatic, simple, re 
\ lable Neo electric battery 
jor fame veed, Perfect regu- 
jlation, Belted or directly 
cupled to dynamo for elec 
trie lighting charging stor- 










»¢ batteree an a 
power band ig wand 
iv 1 
‘ ate Tz, 
M aK 


The AUTOSPARKER 


The completion of the Gas Bngine. 7 
Throw away your bat- 
teries and uae them no 
more. The Autoeparker 
saves ite coset many times 
over during the life of 
your engine. Address 


pores DEVICE 
wre © 





Pendleton, "ind. U.S.A. 
or any gas engine or 
motor carriage manufacturer. 


BACKUS GASOLINE ENGINE 


Simple. Beonomical, Durable 

Suitable for ali kinds of work 
Backus Water Motor, cheapest power known 
Write for 
BACKUS WATER MOTOR CO,, Newark, N.J., U.S.A. 7] 





etroular and prices 











“LL. GATAL 


Aso TOOL 
TASIAAL VE RK NAVGYATMASY 
moron CASTINGS 
MOTOR 
For MARINE, VEHICLE a 


BICYCLE MOTORS, 
with Working Drawings. 








LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass 


GAS and GASOLINE: 


ENGINES 
i-4 and 1 horse power 
MARINE and STATIONARY. 
Built in aecorda: ce with the latest practice 
in Gas Engine design. Also complete set 
tf Castings. Write for carticulars 


Ciirtron Moror Works, 
233 E. Clifton Ave Cincinnati, Ohio 
Batteries, etc 


Motor Generators vitariem ete 


fae is not the correct voltage 
or character for charging your 
batteries or operating any par- 
ticular style of machine vou may 
have, we can provide you with a 
motor generator that will eco- 
nomically transiorm the avai! 
able current to any Cesived vol- 
tase or character 
what you wish to do and we will | 
give you particulars and quote 
you on a machine best adapt 
for your purpose 


The Holtzer-Cabot Electric Co., Boston,Brookline Mass 





For Charging Storage 





ACETYLENE GAS AND CARBIDE OF 
Calcium.—All about the new tiluminant, its qualities, | 
chemistry, pressure of liquefaction, ite probable future, | 
experiments perfor med with it. A most valuable series 

of articles, giving in complete forma the particulars of 
this subject. Details of furnaces for making the carbide, 
as generators, gasometers, burners, se. ; age ty 

” AMERICAN SUPPLEM 


Reg ai areata aE aS 


= conte each, by Sleil, trent 





this office, and all pewsden) 


HOT BLAST 


WATER JACKET 
FURNACES 


MATTE from SULPHIDES 
AT ONE OPERATION. 
UNION IRON WORKS, 

Ban Franclagn, Gala, 8, A 





end for Catalogues. 


| Refrigerator and water cooler 
J } Bir 


| Seeders harrows 


Shade and curtain supporter 


— | Typewriter, 








| Pintle retainer, Norblad & Markham 
Pipe upling, W I Drev 
Pipe wrench, G. EB. Stansbury 
Planimeter, } j is 
Pianter check row lever ro, J. Kaylor 
Pliers, E. N. Sperry et al 
Pliers, Hobe & Sperry 
Plow i Preuss 
Plow combined turning and leveling, |! 
| Collins 
Polaen safeguard f bottles ontaining, 
| i, W. Ogder 
Pol r shaft ipling, KE. Childs 
Polishing machine, | D. Woods 
Portable elevator, W. G. Adams 
Pulle clutch, ¢ Newson 
Pons. 1 ‘ Billings 
Pump, I Parker 
Pump valve, Hack & Weir 
vind and water power, E. Graham 
nachine satrap, R. G. Armeatrong 
metal strips, machine for, J. 8 
8 
Quilting frame, 8. 8. Russell 
Rall joint | tooth 
Railway ippliances ctuating mechanism 
for, automatic, 8. W. Ho 
Rallway brake M. Vidie 672,622 
Railway rails for aplicing, forming ends of. 


J, S. Holme 
Raltlway signal, J. D. Price 
Ratiway signal system Hoffman & Powers 
Railway tie plate, J. W. Stephenson 


Rasp, K. Kellermann 
| Recorder, H. L. Arnold 
Reflector, street lamp, R. Thayer 


Rewiate mm ventilator, H. 8S. Hart 
Reservoir or basin, settling, W. P. Mas 
Rock, breaking, T. A. Ediae 

Rock breaking apparatus, T. A. Kdison 


Roller See Friction r the ' 

Rolling machine, G. A jnlowser 

Rolling mill adjusting mechanisr KR. Way 
land-Smith 

Relling mill, axle J, Schinnelle 

| Rolling sheet metal, ¢ B. Cushwa 

Rotary cutter, Anderson & Hardart 

Retary engine, W. H. Crowe 

Retary motor, BE. M. Ball 

Reving can ordage car or basket, G. 8 
Perkins 

Rubber boot or shoe sole, A. F. Vogt 

Ruling spindle, adjustable ring, D. FI lun 
ter 

Ruling spindies machi for spa ‘ ad 


justable, D. EB. Hunter 
Sash, combination sliding and pivoted wit 
dow A. J. Skiliman 
Sash, ventilating, P. & W. Deissler 
Naw J. Bonts 
Saw attachment, F. O. Helaten 
Naw machine, back, L. H. Olmated 
Saw eet, J, Weseley 
Saw sharpening implen t, G. Y. Anders 
Sawing machine ill 
Seaffold, window Tr. Saunder 
Seraper, wl led, T. KR. Mek ight 





Seal lock, G. B. Baga 
Sealing machine bot the iH r. Ga 


Schley 
Seine purain 


| Sewage plant for disposal f, J. Danner 


Sewer leaning device M T. Connolly 
Sewing machine needk W H. MeLeod 
Sewing machine, overs ing, J. Wetr 

perating mechar 
Bertrand 


Sewing machines, gulck 
lam for sole I 
ombina thor 
M. Ff K lat he 
Shaft and j ronal t f ‘ ‘ 
Shaft coupling, compresst 8. Moltrup 
Shafting, machine for t ng. B.. Drey 
Shaker screen, | WwW I 

Shears, Hl. Crann 





Show case, F. J. & J. A. Bank . 
Sidewalk, W. L. Caldwell 

Sink ‘ Plawtn 

Skate, O. W Everett 


Soldering tron, Arnaman & Loring 

Spark arrester, I Crump 

Spinning machine, A. Haenichen 

Spoke fastening, I T. Wheeler 

Spraying apparatus or device, M. B. Brooks 
Sata re M. Nicholls 

Stacker, pneumatic straw, G. F. Connet 


Stair lift, J. M. Dodge 
Stay holt, fextbl J. B. Barnes 





Steam boiler, J. J. Tonkin 

Steam boller, reversible r. W. Moran 
| Stereoscope attachment, R Young 
| Stereotyping plate, I \. Ringler 

Frove, gas, ( M. Stroud 

Stove, hot alr heating, J. F. Freeland 
Stovepipe joint, D. S. Durall 

Surface gage S. H. Bellows 

Switch. &S I t tel El nl awitel 
Table r stand, H. T. Stdway 

Tank heater, ¢ I MeCarrel 

Teaching devi musi C. Kitching. 
relautograph, ¢ 8. Tiffan 2,620 ¢ 
Telephone, desk, A. K. Andrian 

Telephone metering systen Db. M. Bliss 
Telephone tranamitter, ( Hughes 
Thermostat \ torden 

Threshing machine, ¢ H. Falk 

Tire and rim, wheel, H. D. Lefebvre 
Tohaceo bag attachment, J. A. Vautrot 
Tobacco bag closure and feeder, { Rr 

Siegel 


Tobacco treating apparatus, J. K. Proetor 
Towel rac I. P. Greenen 

Toy, mechanical, B. F, Schwier.. 

Toy, mechanical, Mackin & Zweigart 
Trolley, Hoffman & Powers , 
| Trolle electric railway, ¢ H. Mevers 





Advise us | Trolley for electric railway cars, A. Schnei 


der 
Tuc. hame. ( R. Rapeor 

I locking strap, J. B 

rurbine, fluid pressure, | Hodg k irs 
Turning machine, G. N. Tomes 


Fox & Barrett 

| Typewriter, RB. Granville 

| Typewriting machine, N. R. Marshman 

Valve and closet cistern, antifreezing, G. W 
Wilkes ee 

Valve, reducing, 8. W. Lewis 

















ENTLEMEN: — The Gooprorm Trousers 
Hanger is made of fine, specially rolled spring 
steel, heavily nickel-plated . 
on copper. The parts in 
contact with the fabric are 
wide and the edges rounded. It operates auto- 
matically. ‘* You press the button,”’ and the 
keeper does the rest. Sample by mail, 35¢.; 
3 for $1.00; 6 and a closet loop, $2.00. All express 
prepaid. This is what you want if you want the best. 
Sold by Hardware and Furnishing stores, or prepaid for the 5 price. Remit to the maker. 
CHICAGO FORM CO.., Dept. 76, 124 La Salle 8t., CHHIC AGO 








PATTON'S . THE ORIGINAL AND GENUINE ::: 


aun «Paints tate linen. Are durable a 
1 als ayer keep white. They zo to 
the house five years. Send parts of the Globe. Write f 


Catalog We want Ager 
everywhere. M’f'd only by 


book about paint. 





Windsor, Conn. 
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’ 
| lator which shute gas of from main burner atany desired 
R 


, 10 action, easy and quiet in ope 


‘ #!. In fine nickel plate, @ 
Imperial Bit and Snap Co., 14th Street, Racine, WI 


ree 
| Petts Sherthand ri Olle yee, Box 33, W iNiamaport Pa, 


WILL SHIP C,0,B, FOR$25.00 


| BERKEFELD FILTER OO., 2 Ce 











ENGINE 





Gas is admitted through circular slots instead | papers giving a historical resume of the rotary pur 
of perforations. Itis fitted with pilot light. | and engine from 1588 and iliustrated with clear dra 
Can be left burning any | ings showing the a ot of various forms 
length of time. Carriage | pumps and engines, %S illustrations. Contained 
is always ready to start. | SUPPLEMENTS 1109, 1110, 1141. Price 10 cer 
pee This burner is a quick | each For sale by Munn & Co. and all newsdealers. 


ios | DICKERMAN S 





flame, anc will not light 
or blow back. Is fitted 
: with automatic fire regu 
ANK MILNE, Everett, Mass. 


pressure. 


THE JOHNSON ROTARY PUMP. 


Simple of construction, positive . 
100 pages of money saving values 





ration specially adapted to 
pumping soap, oll, sugar, lard, 


IMPROVED GASOLINE BURNER | ROTARY PUMPS AND ENGINES 


Rubber Goods. Perfectly imi- 


nd 
all 
or 
its 


Windsor Collar & Cuff Co., 


S 
if 
up 
w- 
of 
in 
its 


AMERICAN STORE STOOL CO., 33 Howard St., New York 





glucose, acids, starch, clue, var 
nish, corm and water, malt, et« 
Large sizes for irrigation 

\ “a t 


and quick shut 26th CENTURY UMB 
It t will save your gloves, fingers and temper. 


Oth Cent a Ruoner. 


5 FF FF 






A] . This 
DPAVIS.JOHNSON ©O., mation vy. cng is what A. H, BAMBERGE 
dames H, Robley, Agent. 95 Liberty St, iN. ¥.¢ ity. does 381 Broadway, 
the 
trick New York, 





DRIVING A , PLEASURE 
‘ MPERIAL BIT, 








AUTOMOBILES & TRICYCLES 
MPIRE MOTOR WKS 388 WASHINGTON SY 


BY, MAIL, Pioneer home course 
¢ 


and First Lesson F 


SHORTHAN 








ASK FOR and INSiP a on getting the sick op 


eon) 


EMPIRE GEARLESS TRANSMISSIONS 








WITH PRIVILECE OF EXAMINATION. 
FREICHT PREPAID TO YOUR STATION. 


Ilias 6 Sin. lids, oven I7x2ixl, -gallon reservoir and wurming closet, lined 
throughout with asbestus, burns wood or coal. ‘This special inducement is 
offered for a limited time only Mention this paper 


WM. G. WILLARD, Manufacturer, 619 and 621 N. 4th St., 














AVE MONEY BY USING THE —— 


COMMERCIAL MUTOSCOPE. 


Takes the place of expensive demonstrations. A moving picture mowing your device in action In a 
u 





small, compact traveling case. Infinitely superior to modeis. Send for illustrated pamphlet and prices. 
AMERICAN MUTOSCOPE & BIOGRAPH CO., 841 Broadway, New York. 
oat ee 








The Deadly, Faucet! |. 
he er ier Building Edition 


the water will be thoroughly purifle d in <= 4 
passing through the cylinders of Infue | 

serial Earth which retains every atom | 

~ — matter Kasy to clean. Yields a 


on of pure water in a4 minutes, 
ar St., New Vork. 


MONTHLY, $2.50 PER ANNUM. 
SINGLE NUMBERS, 25 CENTS. 
TUBULAR *?F 
DRIVING LAMP. 
IT is the only perfect one. 
IT will not blow or jar out. 


IT gives a clear, white light. 
IT is like an engine head- 


magazine in the United States. It has many new a 
important features Send 2 cents for the Mar 
| number, and see the new departments The illust 
tions and cover are more attractive than ever. Se 

for “ Are You About to Build?” and be convinced. 
IT burns kerosene, 


Send for book ( free). NEW DEPA RTMENTS. 
R. E. DIETZ CO., 6O Laight Street. New York. 
Mention this paper and get special discount. Monthly Comment. 
MOD ESTABLISHED 1840. SS Interviews with Architects. 
’ Tv New Books. 
yeF ig h 
allt i AN, . New Building Patents. 
ade im all sizes to nd any desirec 
pressure. ae Notes and Queries. 


Moran Flexible Steam Joint Co., Inc’d. 
149 East 3d St., LOTISVILLE, KY 


ROTARY EN( }INES.—ARTICLES ~ ON 


iv eons the light streighe 
ahead from 30 to 300 











MUNN & CO., 


a 





“THE WILLARD STEEL RANGE™ 


St. Louis, Mo. 





The BUILDING EDITION for 1901 is the handsomest 


nd 
ch 
ras 
nd 


Digest of Current Articles. 

































Valve, rotary steam, J, M Redlingsbafer 827 
Wits, Seshosten: tyr Degereny,, rete oe fille Wisk ar sie been Now. 115% | Publishers, 361 Broadway, New York. 
and eylinder, F. C. Billings 672,426 . 193 and Price 10 ts é. 
Vapor burner, A. Botsian..............-+-+ 672,666 | 1186, cents each. For 
Vehicle draft attachasent, G. Swinehart. 672,575 sale by Munn & Co. and al all ‘hewsdealers 
bie = - Steering device, motor, 8S. B. ree. ors. 676 nea - 
Venice ate ring mer chaniam, J. P. Horton... 672,620 4 
bin, ad serine mecbaniom controller, ore os ELEVATING : CONVEYING ot: % a co ecmegtens. hse «ena 
S  MaBBOR ec ds occ weds oemiciccewesenss 2, 1 
veneers moving —i~- i means be ha POWER TRANSMISSION MACH’Y tae ee POWER COAL DRILLS 
plying coer rom stationary ra 0, * ne @, 
~ Phepetegicny Bey en ovaso | COAL WASHING MACHINERY \° °c2%% ®% \\ COAL HANDLING MACHINERY 
Vennels, devier ~ closing discharge orifices 
a of, L. r a setatrt tans < ony be aeaien pat coed - ——— 
‘agon, dumping, a b> ‘ 
Watch barrel. t Thathoter... 655 FOR Us Pp Fe I G Dn "T 
Watch, RY and setting, A. Bannatyne,. 672,728 GUNSMITHS. TOOL 
Water cooling tank, J. Wolfenaperger.... O4y ? 
Water marks, production of, Affe Itranger 672.582 MAKERS, EXPERI- p R I } i Gy bd 
Weathe rateip ai thine, "Said, “AL MENTAL & REPAIR lab re 
Won feeding dovies, 3. ii. Stonewots...::.° SIATHB WORK, ETC. | thon Disk 1 sot ack ‘hack Geared 
ete., machine for the destruction for Bteam on | peed. Up-to-date, 
of, e. eee re we ten eee ene 708 Velocipede in every fespect. 
rae, om aod alloys, 'Preadle. 2 Sena for Catalogue. 
Schmidt........«. evvece ds Gesdecscess OUR, Uae 1 
© (Continued on page $87) W. F. & John Barnes Co. , 1900 daiy se heckiea, m. 











May 4, 1901. 


Scientific American, 287 

















The Search | 
for Work 


The man who can do something 
better than anyone else doesn't 
search for work. Employers 
search for him. We teach the 
theory of engineering and the 
trades to men already at work, 
Thousands of our students have 
secured & 


Salary-Raising 
Education 


in Mechanical, Electrical, Steam, 
ivi or Mining Engineering, 
Chemistry ; Architeetare ; Plumb- 
ing: English Branches. 
When writing state subject in 
which interested, 
International Correspondence Schools, 
x 942 . Scranton, Pa. 


ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Iilustrated Book. 
*CAN I BECOME AN ELEC. 
TRICAL ENGINEER ?”’ 


s, M 















u 


ELECTRICAL ENGINEER INST TTC Dm 
, 240-242 W. 28d st... New York 
S) 


LEARN Tatant THOROUGHLY BY "Mall. 
TOWRITE OOo 
ADVERTISEMENTS rage ten Stele ng 


Employed Graduates , king ood 









THE NEW BRISTOL COUNTER 








Registers an accurate account of work done on print- 
ing presses, grain tallies weighing, measuring and 
other auromatic machines. Counts up to 1,000000 and 
repeats automatic a a" ‘le, accurate, durable. Spe 
clal counters to ore i for circular 


Co's. ROOT! Bristol, Coun. Us 5 A. 





Perfection Air Mattresses 


For ~ CAMP ~ YACHT - HOME ~ HOSPITAL 
NOS-ABSORRESN TT. HV GIPSEC ODORLESS 
Whe if ane: 





Braddock Hydraulic and ‘Steam Packing Co. 
Hruddeek. Pa, TU, S.A, 
John t,t Jonen, } ' 





Hydraulic and Steam Packing, 
Including ‘The “James” Hy 
draulic and Steam Hammer 
Packing, and JobnC. F. Jones’ 
Patent “Unique” Packing 
Universally used by the most 
yore nt Stee! Plants in the 

hited sfates 

Sample for Export furnished 
on application 


10 DAYS’ TRIAL 


to responsible parties 





DAUS? TIP TOP 3 


writien original and 3 copies from ty pewriter kes 
an expert to tell the duplicates from the pm OE 


FELIX DAUS DUPLICATOR CO., 5 Harover St., NewYork 


A Telephones, 


tai for Interior, Short Line, Intercommuni 
eating and Hotel Work Write us for 
prices, catalogue, etc., with testimonials 






‘| furnished Agents wanted 
THE SIMPLEX INTERIOR 
TELEPHONE CO. 
431 Main St. Cincinnati, Ohio. 


ACETYLENE APPARATUS 


Acetylene number of the SCIENT! FIC AMERICA’ SUP- 
PLEMENT, describing, with full illustrations, the most 


recent, simple or home made and commercial a ; 


for generating acetylene on the large and small scale, 
The gas as made for and used by the muicroscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1057. 
Price 10 cents prepaid hy mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. MUNN & 50., 341 Broadway New York. 


MANDERY 


for Automobiles 
Saves Washing Wagons. 
Write for particulars. 
Rochester Automobile Co., 
Joseph J, Mandery, Prop 
180 to 170 South Ave., 
Rochester, N. Y 


DIAMONDS & SAPPHIRES 


for all mechanical purpose 
MENDES © y TTING FAC TORIES 
12-16 John St., New ¥ 


ARTESIAN 





by eentract to any depth from 

0) feet. We also manufac- 
os and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet 
Write us stating exactly what 
is required and send -for illus- 
trated catalogue. Address 
PIDRCE WELL ENGINEERING AND SUPPLY CO. 
1% LIBERTY STREET, New Yours, U.S. A. 





4 Rand references. Estimates cheerfully 


FENDERS | 


ork, | 


Wells, Oil and Gas Wells drilied | 


Well casing, F. W. Hunick.. 
Well drilling attachment, E. 
Well machine, W. H. Cater... 
Wells, expansible packing a 
artesian, F. Cavallaro... 
Wheat, separating garile 
Seheirer ....- as 
Wheel molding apparatus d 
Whittietree, J. W. Hunter... 
Whist board, duplicate, F. H. 
Wire drawing machine, J. H 








Wireworking tool, C. W. Cart 
Wrench, J. H. Kaley........ 
Wrench, Mahana & Pompe 





treating, 8. O. Cowper-C« 


f — 


DESIGNS. 


Advertising badge, M. J. & F 
Badge, N. Stadler 

Badge, ete., C. F. Burkhart 
Bath robe sleeve portion, M 
Belt, M. Isenstein 

Bottle stopper, T. N. Jayne 
Churn dasber, Davis & Dunea 
Clip, L. ¢ Schovueman 
Cooking utensil, A. M. Dittler 


Display and sale cabinet, A. I 


Display fixture for stores, H 
Fabric, D. J. Seaman 

Fabric, woven, W. T. Smith 
Fires, frame for gas, J. Stoer 
Floor cloth, A. L. Bowet 
Floor cloth, C. M. Post 

| Hat pins, ete., 

of, A. A. MeRae 





Knife blade, child's, M. A. Herr 
lerer frame, J. F. Filbrun 
Package carrier, C. W. Smith 


Meat te 





Picture frame, G. A. Wieser 
Pin, ete., W. A. Spier 

Range end, F. H suzzacott 
Range fire chamber plate, F 
Range tire doo r, F. H. Buzzace 
Range grate, F. H. Buzzacott 
Range oven door, F. H. Buzz 


Range oven door, W. 38. Basick 
| Range top truss, F. H. Buzzacott 


Ring, Goldsmith 
| Ring, W. F. Juergens 
| Spoon, T. Calhoun 


Spoons, etc., handle for, ¢ Osborte 





| Stock implement cutter block 
die stub, 8. J. Brighton 
Stock implement cutting he 
atub, S. J. Brighton 
Stove, P. G. Van Whe 


€ 
D. Wolbert.... 
0 


i. ‘Johnston. 





Wire systems, automatic booster in counec- 
tion with multiple, J. - Hightleld.... 


Yoke link, neck, R. H eee <dite 
Zinc bearing ores for obtaining zinc, ete., 


spring support for ornaments 


NCIN EER’S LICENSE. FIREMEN, ELECTRICIANS. ETC. 
page pamphlet containing questions asked by Examining Board of Engineers. 


SENT FREE. GEORGE A. ZELLER, Publisher, “°°™ °2f: soon SSR Wotan, Se age 


Teva BELL ODOMETER 


APPLIED TO YOUR will give you the exact distance traveled, and an 


nounce each mile passed by the stroke of a bell 
AUTOMOBILE Send for Descriptive Circular 8. 
CARRIAGE 


Ss. H. DAVIS & CO. 
“Own make BRASS BAND | 


ttachment for 


from, Lo ee 





Le »wis.. 
0’ Donnell. 





OP. vecesseeces 





MOB. 20 00 : € 





Cor, Portland & Sadbuary Sts., Boston, Mass. 


ACHINES, ¢ rliss Engines, Sedten re’ 
CE st Bottlers achinery. THe VILTER 
Ft G. i. CO., 5 Clinton Street, Milwaukee, Wis. 





M. Owens..... 7 











INSTRUMENTS. Indoreed 
M. Hovey the great Jules Levy ~“ the best 4 
oo : the world, Big Cata 400 illa- 
: strations, FREER, ‘fon tively the 
jowsss prices om Band Jaetenmentte nami ajulahin SSeS es 
- niforms an upplies of all kinda, 
Also contains Music and Instruc- 
tions for New Bands. Lyon & Healy, % % HL P, GAS ENGINE CASTINGS 
Bell Manufacturers, 35 Adame st.. Chicago. Materials end Blue Prirts. Write for Catalogue 9. 
G. Roth Lyon & Healy are the largest mu PARSELL & WEED, 120-191 W. Set Street, New York. 
34,426 t sic house in the world — Editor. 
24 48 | 
j oS, om | SAL IN EUROPE, particularly in France, of 
tzenbach patented American Machines and Industrial 


Pee yaratus, and of patented American inventions. 


50 YEARS’ 
EXPERIENCE 






imon, Civil & Mechanical Engineer, T royes, France, 







06, 











D’ AMOUR BL TTLEDALE MACHINE C0 


H, Buzzacott 
tt 






PATTERN AND WN MODEL MAKERS. 


ELS i* EXP PERIMENTAL RK. 


nventions developed, Special M4 inery. 
E. V, BAILLARD, Fox Bidg., Franklin ae. New York, 


STATLER’S juttta, HOTEL 


The Largest in the Werld, Send for map of 
| eity Cy Exposition grounds, also folder téliing bow to 


ncott 


Trace Marks 
Desians 
CopyRiGHTs &c. 


Anyone senaing a sketch and description may 
quickly aseertain our opinion free whether an 
invention is probably patentable, Communica 
tions strietiy confidential. Handbook on Patents 
sent free. Oldest agency for securing patents 

Patents taken throw Munn & Co, receive 

Seon in the 


| eusenaogine 


head and han 





ad and handle — 
§ special notice, Without c 
vet . . m4 LY and secure accommodations. 





: ' Vv 
4 4,419 . . 
; 44, . C. STATLER, P Statler's Hotel, at Exposition 
eee eee rl yon J. A. Bed ‘sige Scientific American. . t; STATLER, he i fatlor’s feetenrant. Kiticott 8q. 


rypewriting maehine ribbon «# 





worth 34,405 A handsomely illustrated weekly. Largest cir 
| | culation of any scientific journal, Terms, 8 a 4 
| | year; four months, $1. Sold by all newsdealers. 
; , Mé cS 361 Broadw N Y k May need a new crank hanger or higher gear, We can 
TR ADE MARKS MUNN g Co. 6 oadway ew or furnish crank haggers compiate pte cups i Coes, 
. 86. 2a0 Branch Office, 625 F 8t,, Washington, D, C. Lo fit any wheel nite us for full informatio 
oots ¢ shoe osenberg So 36,285 
Eh at -- SR. . ” - LAs poll hines, vs The Avery & senness Co., 60 §. Canal St,, Uinleage, | Wi. 
Franklin Electric Manufacturing Com — — 
pans 16,305 to 36,507 | 
Filme, certain named, B. Day 36, 
4 lour, J. I M. Milling Compans 36,202, 36, 


Flour, wheat, Bennett Milling Company 36, 2t 
Forks, farm and garden, Withington & Cooley 


Se BICVGLES BELOW Cost 









Manufacturing Company aa, 
Herba, liquid compound of, J. W. Commins 36,: 
Leather articles, cement, and dressing, cer ede gu 
tain ‘named, National Leather Belting high 6 of one her “oO best antood t004 ‘ioe 
Company 36, factgries Me he © matey, secured by us 
Mailing lists, special trade and professional, at one-half cost. cep pr said 
EK. J. Willlame 86, Hich 
Medical compounds, certafn named, Evans & cs 
Shapard 36. un $ to 
Med ne, b ] Ww 
Medicine, certain named, G Bohannan Catalogues with large photographic engravings and 
| Metisine, lung, Lang Gecmins Compeny ...... full tepid specifications sent free to any address 
bing | ' 36,300 SHIP any bicycle ON APPROVAL to anyone without 


Medicines, certain named 
Milk, condensed, St. Louis 
Mowers, lawn, Philadelphia 


Overcoats or jackets, men’s 
Landauer & Co 


chinery and Supply Comp: 
Perfumertes and cosmetics, J 
Popeorn, L. A. Archer 
| Soa” A. Dares 
| Son and baking powder, ba 
Dwight Co 


pee leather and rubbe 











A A Klein 


Mee deposit in advance and allow it to be ridden on 
Condensed Milk 


10 DAYS FREE TRIAL. ‘::,'255 sic; 


in ordering from us, as oo do not need to pay a cent if 
ry 00 Se does not suit y 


0 Second Hand Wheels | nae y $3 $B 
+ ny good as new, 
; beh AGENTS ED in each town to ride and 


foe's mple 1901 modei 
bicycle. In your spare time you can make $ a week besides 
having a wheel to ride for yourself. 


lawn Mower 
or boys’, Spitz, 
r, Strong Ma 


any 
L. Leiehner 






Bi 
king, Chureh & 





Zabiete, hensesss. Od. Soe Hee WANT « reliable person in each town to  iatriagete catalogues for us in exchange 
Whisky, Nicholas Burke Company 36,288 pd a bicycle. Write today for free catalogue and our & peolal offer. 
LABELS et. jay VEDI. | 




















“Clifton Farm,’ for eggs, M. F. Von Dohren 

Clito, for cigars, Doetor Cigar Company 106. BLACK & & WHITE Pi PHOTOS 50. o ~ A ~ LDEN , 

“7. Fn ae 9 wo a wey. ©. To introduce our “ Black and White” ’ 

eh ‘ 0 8.3 

‘Crown sas,” > tad. . developer. For 10 Cents we will 

‘is a. won seiSe i for flour, Crocker & Rob mail! to any address en ugh ceveloper ize FALED 

Fie z Teter ese e tess e eens 8, to develop 0 4x5 prin S cocks as Diste, 

ignut for a confection, Lion Fig and Date Velox or any developin paper. 

ae, Company . 8, mverrbody interested in photogra- | ~ 

Gus Thiele, for cigars, cigarettes, and pe should send for our new catalog.| THE ELECTRIC HEATER.—A VALU- 
_,, Smoking and chewing tohaceo, G. Thiele 8,3: "rices the lowest. Developin &¢. | able paper, with working drawings of various forms of 
Indian Herb Hair Tonie,”’ for a hair tonte, 8x10 bromide enlargements, +h cents. | the electrical beaters, including electric soldering iron, 


_K. Mason. 
, 





s for acce 
Kit immel 


Edmunds, Roehrborn & Co 
““Morse’s Stable Liniment, 
Morse & Stephenson 


Mason. . 
Queen of Minnesota,’ * for 
Robbins Co 





Bill, Day, Journal and 
w 
“Lovelac,”’ for a shampoo and dandruff cure 


“Old English Hair Tonite, ” for ‘a hair tonic, my 





electric pad for the sick, ete. 6 illustrations. SCrEN- 
TIFIC AMERICAN SUPPLEMENT 1112. Price 0 centa. 
For sale by Munn & Co. and al] newsdealers. 


SPECIAL PRICES, 2°,. 


Trial. Guaranteed. Bou le 
and Combination Bex 
SCAL a CO. 
at ‘entral t., 


ll 
Catalog Free. “Write now. BINGHAMTON, N. Y. 


yuint books, 









for a medicine, 


= 


flour, Crocker « 











‘Roloto,”’ for hats, R. L. Toplitz 8 ase ~ 

Snitz Edwards White Rat Whiskey,” for ; : 17 JEWELED 
whieks Rawarte 8.28 tiem, $1.00. TRADE NEWS PUBLISHING 

The Chicago Rival for cigars, Rifkin & z CO., Koom ¢_ 24 Murray Streat, WELD YORK. MR Sdjusted, patent regulator,stem wind aud 
Sherman : ; 8,336 \OMAL SPE: 

The Hartfe rd Times,” for cigars, Wm. Board 


| 
Ray fo Soetle. 
fey N. T.,"’ for cigars, A 
graphic Company.. 
‘Zin-Din Lemonade,’* for a p 
ation, G. H. Allen..... 


PRINTS. 


for sponges, 


A a S. & Co.,” 


‘ eedecs ° RAR 
‘The Mine r’s Friend,”’ for cigars, A. Pincus. 8,334 AGEN i S ae 
“Winner Brand Salmon,"’ for salmon, George 
& Baker Co - . 8.82 gentle- 
» oh ie 



















movement. Ladies or Gents size. 
WARRANTED 20 YEARS. 14k 
Gold plate hunting case elegant); 
engraved Fitfora king. Nu hetter 
Must be seen to be 
pono al offer for next 
r full name and 
dress ry we will sena this 
eratch 00 D with privilege toes 
amine. If found satisfactory pay 
agent @5.85 & cxpross charges 
A guarantee and beautiful chan & 
charm sent free. with every watch 
Write at once as this may not anpear 
ain. NAT'L MPG, & IMPORTING OO, 
rn St., B 420, Chieago, Tt, 





merican Litho- 


owder or prepar 


x 
ae 


: TORIDE E man and 
Ba lady rider on an 
8,828 ps Eclipse Cycle in every town | 

in the U. 8, to introduce them, BIG 


MONEY for you if you can doit, Write 
for proposition, 
} ja “FG. CO.,99 Chambers St., N. Y. Dept. 6. 


A. Moses, Sons 














“L ft-Hs 1 Buffalo Pure Rye,” £ wey ae 
o anne uffalo Pure Rye,’’ for whisky, M« z 
Cart-Christy Company same man 331 —Electric Light and Power Stati 
One of the 57," for a fluid for pickling, H THE HARRISON CONVEYOR Overhead Cable Systema, Coal and Ash wy 
J. Heing Company B22 | Screens, Roller Screens, Elevators, Hoisting Engines, Clam Shell Buckets, Hreaker Rolls, Picking Tables, Howo 
Sultar,”’ for a cleansing compound, Sultar C om Standard Scales, Howe Gas and Gasoline Engines For ratalouwue and prices, address the manufact urers 
pany ass BORDEN & SELLECK CO., - 48-50 LAKE STREET, CHICAGO, ILL. 


Tuskish Trophies,’’ for clg 
gyros 


“Vicereine, a Shoe of High I 





A printed copy of the specif 
any patent in the foregoing 
| print issued since 1863, wi 
this office for 10 cents In 
| the name and number of th 
remit to Munn & Co., 361 Bre 


Canadian patents may now 


going list, provided they are 

$45 each If complicated the 

more For full instructions 

1361 Broadway, New York. 
may also be obtained, 





ventors for any of the inventions named in the . Sere 


arettes, 8 Anar 
226 to 330 


legree,’’ for apes, 
Shaw Coding Shoe Company 3 32h ry 


leation and drawing of | 


. 2 ? 
Ag What Do You Want To Buy? 


be obtained by the in We can tell you whee t6 buy anything you want. 
simple, at a cost of Write us for the addresses of manufacturers in line of business. 
a 2 “eele Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES, 


Other foreign. pateuta | MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK, 
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Scientific American, 





Cortez AGARS 


“MADE AT KEY waoer™ | 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 

$ cigar tax our brands would cost double the 


money. Send for booklet and particulars. 
CORTEZ CIGAR CO., KEY WEST. 
12 SP 8 SPS a on a 9) a ve 


[pens i} INSPECTIONS}, 

















STEVBOLR ADL EXPLOSIONS 


Bid ——— . -~m 


It Wins lis Wal 


into popular favor 
among the upper 
classes here and 
abroad. The 
WINTON 
MOTOR 


CARRIAGE 








= : recognised as the 
standard of excel 

PRICE $1,200. lence Beautiful 
durable, ewift end sare. Basily controlled and regu- 
lated. Hydro-carbon (gasoline) system 


THE WINTON MOTOR CARRIAGE O©O., 
6 Helden Street, Cleveland, Ohio, U. 8. A 
BRASTERN Deror, 190-108 Kast th Street, New York 


7 oy aaa 
Gasoline Runabout. 
wey SO POPULAR ? 


Novel and improved engine 

Mntire abeence of water 

Mtronw aod @urable oon 
struction 

Laree carrying space in 

the body 












changes of 
speed 
18) miles on the 
six gallons of 
fuel carried 
No experiment 


oO 
Very relia’ e on 


Price 87%). 
lume diate the livery account of its 
extreme simplicity. 


Weight 675 Pow 


Two new 1900 Model Wagons for sale at $500 each 
KNOX AUTOMOBILE CO., SPRINGFIELD, MASS 


Awarded 100° and the Official Blue 
Ribbon for a Perfect Run of 
100 Miles Without a Stop. 


This prize 
was given the 
river of one 
of our te rr 
passenge 
pleasere nee. 


April seh. 
Average time 


hour in @ 
heavy rains 
and wind 
torm. 


THE HAYNES-APPERSON CO., KOKOMO, IND., U.S.A. 


hase Motor Cycles, $200. 


=) No other make of Motor Cycle 
) can maintain a speed any where 
near equal to ie wonderful 
machine. It is light, stron 
serviceable and reliable. Wil | 
» every time, any time a all | 








sleythine. fully guaranteed 
~ oney refunded if not as de 
scribed Big | trade discount ITE US. 


PATEE BICYCLE CO., - indianapolis, Ind., U.S. A, 


Seve 


All varievies at towemt prices, Hest Railroad 
Track aad War ‘on or Stock Scales made 
Aleo 1000 eeatal artictes. including Sates 
Going Mga hines, Bicyctes, Dag Ca Bas. 
TICAGO BLALE (Dieags, 1! 





Money ; Aste F 


Patents Protected 


Against Infringers. 
Dealers and Mpnatasturers 





Booklet on applteation 
PATENT TITLE & GUARANTEE Co., 
CAPITAL 8500,000.00, 
Tel. 633 Cortlandt. 10 Broadway, New York. 


otime. No experiment, no | 


is now universally | 


Amp le powe pang | 


Use dag. parte | 
wf the country. | 


15 CHARTER ENGINE 


115 miles per) 


att . 7 
| For sale by MUNN & Co., “#1 Broadway, New York City, MOTOR VEHICLE POWER CO., 1229 Spring Garden St. 





| 








May a tgpr 








WALTHAM WATCHES 


Before 1854 there were no 
Waltham Watches nor any 
American Watches. To-day the 
tradition that one must go abroad for 
a good watch has been exploded 
by the American Waltham Watch 
Company. 

““ The Perfected American Watch’’, an illustrated book 
of interesting information about watches, will be sent 
free upon request. 


American Waltham Watch Company, 
Waltham, Mass. 











CRACKS IN FLOORS 


WATCHES! 










> No advertisement can property portray 
@) Es cirining eects promuasd tte ney | oft ee EL A WOOD. rn wee 
watches. They are fliustrated in our FILLER is the only 
BLUE BOOK showing Ladies’ Watches perfect Temes ly. A Paste, easily 
in all metals and exquisite enamels; applied, elustic, adhesive, 
our and non-sorinkable., Dirt 


‘ and moth proof Cost Te 

RE! BOOK showing Men's and Boys about \¢e eer 99 ft 5 Iba. . 

Watches will treat an average room, 

with up-to-date attract!ve designs Price 2 cts per Ib State 

Either Blue or Red Book sent on application the kind and sonditiuon of 
“d 


THE NEW ENGLAND WATCH CO,, rdering. and 


full A. J the ms will be 
7 & W Maiden Lane 140 State Street given. Is also the best filler 
New Vork City hicago tor Open-grained woods 


Spreckels Buliding, San Franciaco 








} (Inclose stamp for booklet.) 








UTOMOBILES 


In Sixth Year of Successful Service. 


IMPROVED 1901 MODELS 


ONE CHARGE OF At Moderate Prices, For Ready Delivery. 
BATTERIES. Reliability, Simplicity, Cleanliness. 


Send for 1901 Illastrated Catalogue and Revised Price List. 


ELECTRIC VEHICLE CO., 100 BROADWAY, NEW YORK. 














BLECTRIC VICTORIA, 


FORTY MILES ON 














|GAS ENGINE DETAILS.—-A VALUA- 


bie and fully illustrated article on this subject is con- 
tained in SUPPLEMENT No. 6202. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 


A Reliable and Simple 
FOUR CYLINDER 


Gasoline 
«~_Motor 


ANY wy 
sy Any NE 
For Any , — 


kL—Gasoline, Gas, Distillate 
Stationaries, Portables, Engines and 
umps, Hoisters 
Send for Catalogue and Testimonials 
ti?” State Your Power Needs 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 










HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur s Use.—The utilization of 110 voit 
electric cireuits for small furnace work. By N. Monuree 
Ho ypkins. This valuable article is accompanied by de- | 
caned working drawings on a large scale, and the fur- 
ace can be mide by any amateur who is "versed in the 
aoe of tools. This article is contained in ScLENTIFIC 
A MERIC AN SUPPLEMENT, No 2. Price W cents 


teed for Marine and Auto- 
sowie use. Free from vibra 






e cheerfully given. 
Catalogue for the asking. 





or by any bookseller or newsdealer 


N.Y. Poorcas 62 Gold St. crass 


ORROW (OAS TER 
FITS ANY CYCLE 5 O, BRAKE. 


IN US 
ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM. 


RIDE 50 mites-PeDaL ONLY 35. ECLIPSE MANUFACTURING C2 ELMIRA WY. 


SAVAGE 1 MAGAZINE RIFLE 


303 and The Only 
30-30 Caliber. i. 


okelsas 
Sh 











——___ 



















The Rifle of the 20th Century 

axe ) AMILTON, Fran- Write for New 
Catalogue A. 

SAVAGE ARMS CO., UTICA, N. Y., U.S. A. 








[PETER 1. AUSTEN, 


GRIPPIN MF@, O©,, Lock Box lL, Newark, New Vork, 
| 





64 Brake Horse Power Guar- | 


ery. Additional information | 








the Only Rind that Hont Bry on the Fac 


D EVERYWHERE. 

Williams’ “Shavin Stick, 25¢. 
Genuine Yankee S aving Soap, 10c. 
Luxury Shaving Tablet, 25c. 
Swiss Violet Shaving Cream, 50c. 
Williams’ Shaving Soap (Barbers’), 6 

“un Exquisite also for twilet. 

ee Beaty « genelyd 

"BHAVING Soap 


THE J. B. WILLIAMS C0., "“Glast jonbury, Ct. 
LONDON PARIS DRESDEN SYDNEY 














Chemistry of Manufacturing, 


Testing, Perfecting, Introducing and Disposing of 


Chemica) Patents, P roeseaee, Products, Formulas, etc 
| 


Utilization of Wastes and Unapplied Substances. Im 
reve ment and Invention of Processes and Produc 18, 
duction of Manufacturing Costs. Experime ntal In- 
vestigation of Technical Problems. Working out For. 
gue _ Manufac we Technica) Articles. Research 
r Manufacturers. 


iN, - 62 ' Beaver § Street, New York 


STEWARD’S WONDER 


| the highest class Acetylene Gas Burner. All Lava 
Tips, A new argand burner 82.50 bighe et candle pow 
er obtainable. Correspondence solicite 

STATE LINE MFG. CO., ie Tenn,, U. 8. A. 





CRAND PRIZE, PARIS, 1900. 
Hichest Awaro | ossia.e. 





Che Typewriter Exchange 


146 Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St.. BOSTON 
817 Wynatette St., 
say CiTY, MO. 
209 North ‘ths 
Louis, MO. 


432 Diamond "ee 
. TTSBURGH, PA. 
5 3 West Baltimore St. 
BAL TIMORE, MD. 

536 Colores St. 
‘SAN FRANCISCO, CAL. 
We will save you from 
to 508 on Type writers of all makes. Send for Catalogue. 


ARMATURE WINDING, RIGHT AND 
Left Handed.-- An important paper for all amateurs. 17 
illustrations. SCi®NTIFIC AMERICAN SUPPLEMENT, 
No. 1139. price 0 cents. For sale by Munn & Co. and 
ali newsdealers. Send for catalog ue. 


The No. 4 
YOST 


WRITING 
MACHINE 


The distinctive features of the Yost Ma- 
chine, permanent alignment, direct inking, 
beautiful work, strength, simplicity, and 
ear are shown in perfection In the 
No. 4M 


Yost Writing Machine Co. 


NEW YORK CITY. LONDON, ENG. 























